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IKTSODUCIION. 

It  IB  generally  found,  when  an  attempt  is  made  to 
classify  manufactures  with  any  strictness,  that  the  dififi- 
culty  of  deciding  on  the  contents  of  each  group  becomes 
more  and  more  felt  as  the  classification  advanees.  Tliis 
arises  from  the  circumstance  that  each  complete  ocGupa- 
tioDy  or  chain  of  processes,  maj  be  regarded  in  many 
points  of  view,  giving  rise  to  as  many  modes  of  grouping 
as  there  are  phases  of  character. 

Let  us  take  the  manufacture  of  a  piece  of  fioor-cloth  as 
an  example,  and  see  in  what  various  lights  it  may  be 
regarded.  In  the  first  place,  it  might  be  grouped  among 
those  in  which  the  arts  of  design  are  especially  available; 

I    basmuch  as  the  pattern,  which  by  various  processes  ia 
punted  on  the  cloth,  constitutes  one  of  the  chief  elements 

[     in  the  value  of  the  product :  in  this  point  of  view,  the 

1  namifacture  would  be  groupeil  with  calico-printing,  with 

^  wearing  arts  generally,  with  paper-staining,  and 
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with  others  in  which  the  draftsman  precedes  the 
mechanic.  In  the  next  place,  it  might  be  grouped  among 
the  painting  arts,  and  occupy  a  medium  porition  between 
punting  as  a  '^  fiae  art,"  and  the  more  mAPimni^l  occu- 
pation of  house-painting.  In  the  third  place,  it  might 
be  ranked  among  those  arts  in  whidi  a  woven  material 
of  hemp  or  flax  is  employed,  and  this  would  give  rise  to 
a  mode  of  grouping  wholly  difierent  from  both  the  others. 
Lastly,  it  might  be  deemed  one  of  the  arts  contributory 
to  the  fitting  and  furnishing  of  a  house ;  and  would  then 
be  included  among  many  which  had  no  other  bond  cf 
oonnexioa.  It  would  not  be  difficult,  in  like  manner,  to 
\kj  down  other  modes  of  grouping  this  branch  (d  rnann- 
fiicture. 

Without  attempting,  then,  any  very  clearly  marked 
kind  of  classification,  \(e  shall  give  in  this  volume  a 
sketch  of  several  interesting  branches  of  manufacture 
which  are  so  far  connected  as  to  fall  within  the  last  of  the 
four  modes  of  grouping  just  alluded  to—  namely,  they  will 
relate  chiefly  to  the  fittings  or  finishing  of  a  house,  or  to 
aome  of  the  articles  of  furniture  or  of  ornament  therein 
Oeponted.  The  subject,  if  we  chose  so  to  make  it,  migh^ 
include  an  almost  unending  variety  of  details ;  but  for 
obvious  reasons  a  selection  only  can  be  here  given. 


c  y  ) 
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Tni  «atCing  of  a  piece«f  eloae,  and  ixringug  it  to  a  inai 
and  BppeorBBoe  adapfted  to  Ihe  purpoaeB  of  the  bailder, 
mee  eperaldons  wliidi,  until  Hie  last  few  yean,  ha,Ye  nnder- 
goae  bat  a  Teiy  slig^  amoint  of  dumge.  The  piekaxo 
at  the  quarry,  and  &e  jaw  and^ehuel  at  the  maaon's  yard, 
have  probably  lor  oges  been  die  hMtruments  by  wbidi 
these  iterations  have  been  cocidaatod ;  and,  indeed,  so 
hr  as  regards  the  common  bmlding-stones,  the  same 
ronark  may  be  made  in  our  own  day.  The  more  costly 
Jdnd  of  stone,  such  as  marble,  which,  £roBi  its  natore,  is 
susceptible  of  a  high  and  dumble  pdidb,  requires  for  its 
due  preparation  an  anoant  of  labour  far  exceeding  that 
which  u  customaiily  bestow^  upon  the  commoner  kinds 
4if  stone ;  and  this  circumstance  has  ied,  i^ithin  a  period 
comparatively  /eoent,  to  the  construction  of  machines 
which  enable  the  processes  of  sawing,  grinding,  polish- 
ing, &c.  to  be  p^onaed  with  mora  expedition  and  less 
expenditure  of  manual  laboar  thandMraoierized  the  sane 
operations  formerly. 

So  far  as  stone  is  employed  in  large  blodu  for  the  con- 
atmction  of  buildings,  strength  and  durability  are  tlie 
chief  qualities  for  which  the  material  is  valued;  but 
when  we  have  a  substance  sneh  as  marble,  in  which 
delicacy  and  purity  of  colour  are  ottabined  with  a  sasoep- 
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tibility  of  I'eceiving  a  high  polish,  and  of  being  cut  into 
elegant  forms,  a  new  measure  of  value  is  obtained :  iast6 
and  beauty  are  at  once  appealed  to,  and  the  refining 
influence  which  objects  of  taste  exert  on  mankind  is 
shared  by  this  subs^^nce  in  common  with  many  others. 
That  this  is  felt  to  be  the  case,  is  shown  by  the  eyidence 
given  before  the  Parliamentary  Committee  on  the  Arts 
and  Principles  of  Design,  in  1836.  It  appeared  to  be 
an  opinion  on  the  part  of  many  members  of  the  commit- 
tee, that  if  so  beautiful  a  substance  as  marble  could  be 
brought  more  plentifully  and  economically  within  the 
reach  of  the  inhabits^ts  of  this  country,  it  would  tend 
to  advance  the  arts  of  design,  and  to  difluse  a  taste  for 
the  elegancies  which  are  so  well  appreciated  in  Italy. 
On  this  subject,  Mr.  Cowper  gave  the  following  evi- 
dence : — 

"613.  Woula  you  not  conceive,  if  the  arts  were 
generally  difiused  among  the  people,  the  black  marble  of 
Derbyshire  and  different  marbles  would  be  converted  to 
purposes  at  present  almost  unknown  ? — Certainly. 

"614.  Is  there  not  some  tendency  now  existing  to- 
wards the  conversion  of  that  and  various  marbles  to  pur- 
poses of  art  ? — There  is,  both  as  to  the  various  marbles 
and  various  other  materials.  At  the  marble-works, 
Esher-street,  Horseferry  Road,  there  is  a  beautiful  system 
of  machinery  for  working  ornamental  marble ;  mouldings, 
slabs,  and  pilasters  of  beautiful  workmanship  arc  executed 
xn  British  and  foreign  marble  at  a  low  price.  The  whole 
IS  the  contrivance  of  Mr.  TuUoch,  an  independent  gen- 
tleman of  great  taste,  as  his  large  collection  of  paintings 
by  the  old  masters  testifies.  He,  from  observing  the 
great  use  of  marble  in  Italy  and  in  other  countries,  con* 
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triyed  this  machinery  for  the  express  purpose  of  intro- 
dudng  marble  into  more  general  use  in  this  country." 

After  a  few  questions  relating  to  a  patent  mode  of 
carving  busts  in  ivory,  Mr.  Cowper  was  asked— 

"  632.  If  applied  to  oak. or  hard  wooa,  the  expense 
would  be  considerably  lessened  ?— Yes ;  and  I  have  seen 
the  most  elegant  parquetry  floor  made  by  it,  which 
would  be  too  expensive  to  be  attempted  by  hand.  Much^ 
if  not  all,  of  the  Gothic  oak  carving  for  the  new  houses 
of  parliament  might  be  done  by  it ;  and  with  Mr. 
TuUoch's  machmery  in  Esher-street  almost  all  the  Gothic 
gtone  mouldings  might  be  executed;  so  that  by  this 
application  of  art  to  manufecture,  the  splendid  palace  of 
the  legislature  might  itself  be  increased  in  splendour. 

**683.  Could  it  be  used  for  working  in  wood  and 
wainscoting,  and  for  ornaments  ?— Yes ;  and  there  would 
be  no  difficulty  in  doing:  so." 

It  is  necessary  to  state  the  distinction  between  marble 
and  other  kinds  of  stone.  This  term  is  applied  to  those 
finer  varieties  of  granular  and  compact  limestone,  which, 
being  of  a  closer  grain,  are  susceptible  of  a  superior 
polish,  and  are  remarkable  either  for  their  whiteness 
their  blackness,  or  the  beauty  and  variety  of  their  colours. 
In  former  times  the  appellation  of  marble  (derived  from 
the  Greek  verb,  to  shine  or  gUtter)  was  indiscriminately 
given  to  many  stony  masses  that  admit  of  being  polished ; 
and  accordingly  we  find  alabaster,  serpentine,  basalt, 
porphyry,  &c.  occasionally  included  under  that  term.  At 
present,  however,  it  is  customary  to  confine  the  term 
"  marble"  to  the  kinds  of  limestone  above  alluded  to,  whe- 
ther in  a  pure  state,  or  varied  with  foreign  substances  mixed 
vith  or  embedded  m  the  mass,  such  as  serpentine,  horn- 
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blende,  quarts^,  &c»  When  a  ]Meoe  of  marble  is  not  purely 
white  (and  white  speeimenaare  very  rare),  it  has  received 
its  tints  generally  from  die  oxides  of  iron.^  the  solution  of 
which  has,  wholly  or  partially,  penetrated  the  mass  pre» 
vious  to  its  complete  indoratioo.  Blue  and  gre^i  marbles 
fieqaently  owe  their-  tints  to  nnnute  partielea  of  horab- 
U^ide.  The  blaek  varieties,  sueh  astiiose  of  Ireland  and 
of  Derbyshire,  are  eoknved  by  canbooy  and  sometimes  by 
a  kind  of  bitumen. 

The  ancient  statues,  of  which  m»  many  beautiful  speci- 
mens are  stiil  remiming,.  wene  fbmied  of  marble  obtained 
from  qaarries  which  are  met  whh  even  in  the  present 
day ;  and  ths  general^  character  of  all  sueh  qiiames  may 
be  judged  from  a  noiiee  of  those  at  Carrara.  Several 
ridges  of  low  hills  near  the  town  of  Chmara  have  been 
known  for  the  marble-quarries  worked  there  ever  since 
the  time  of  the  Eomans.  The  qaarries  are  more  than  a 
hundred  in  number,  some  furnishing  the  purest  white 
marble  which  the  sculptor  can  obtais,  and  others  marble 
variously  tinted  and  adapted  fair  ornamental  purposes. 
The  quarries  were  wo^ed  tiiroughout  the  flourishing 
period  of  the  Roman  empire  f  after  which  they  fell  into 
disuse,  and  did  not  resimie  their  nnportaoce  tUl  the  Fisans 
took  possession  of  them  m  the.  twelfth  century. 

Of  this  assembfaifge  of  qoazries  Mr..  Simonds  observes — 
''  Formerly  on  the  seo^eidey  it  now  forms  a  deep  nook  in 
the  mountain  behind;  but  all  Italiy,  all  Europe,  and  all 
Ibe  world,  might  be  covered  with  temples  and  peopled 
with  statues  of  Carrara  murbliey  yet  the  main  stock  wouhl 
sustain  scaredjy  a  visible  dbniBntden  by  the  loss  of  suck 
fragments  of  its  vastness;  The  nock  is  strewed  over  witlk 
^ese  fragments  detached  froiK  the  h^hts  by  pygmie* 


whom  you  scarcely  see  above,  working  with  tbeu  pony 
tods,  and  bhusting  with  gimpowder.  The  &ce  of  the 
noble  rock,  exposed  fbr  ages  to  the  weather,  is  black ; 
while  the  new  fractures:  are  daa&ding  white,  and  ik&r 
crystal  grain',  dimly  transparent,  looks  as  if  a  single  stroke 
of  the  chisel^ — ^a  skilful  one  indeed — might  make  it 
breathe  at  imceJ**  Tweke  hvndred  workmen  are 
coBstantly'  empbyed  at  the  qaaiTies;  and  the  annual 
nyttemw'  w  cateniatBd  at  aeyea<  or  eight  hundred  tiiottsand 
franco  The  blocks  are  cansed  down  from  the  quarry  in 
GHrts,  <tewn  by  oxen,,  to  the  Spiaggia,  or  beach  of 
Avenza,  where  the  storehouses  are,  and  whence  the 
m0ble  i»  flipped  on  board  the  Tesaels  that  anchor  in  the* 
roads.  As  the  freight  of  the  blocks  would  be  useleasljr 
ineraased  if  they  were  exported  in  misshapen  masses, 
they  are  frequently  sttwninto  squea'es  by  saw^nills,  turned 
by  somer  small  streams  which  flow  down  the  side  of  tiie 
loUs  in  which  the  qusorries  are  situaied. 

Captain  Basil  Hall,  in  his  'Patchvrirk,'  speaka  thus* 
of  the  vast  quarries  at  Syracuse  in  Sicily : — **  PerhapSt 
the  most  striking  proofe  of  the  magnitude  of  the  old  city 
of  Syracuse  are  the  enormous  quarries  from  which  the< 
stone  had  been  drawn  in  past  ages  to  construct  the- 
houses  and  temples,  the  dwellings  and  plaees  of  amnsi^ 
ment  ef  the  million  inhabitants  whom  history  talk  ii» 
reaided  witiun  the  walls.  One  of  these  quairies,  wfaiek 
iff  Bnwliie  garden  q£  the  Capuchin  eoasent,  we  examined 
nonntdy.  It  ia  a  deep,  wall*sided,  irregular  cat  ia  the 
ledc,  said  to  be  one  hundred  feet  deep;  At  some  placea 
Uffge  excavatioa  is^a  hundsed  yar^ii  bcoad^  at  otheca 

*  'Tour  in  Italy  and  ^cily/  p.576. 
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it  is  contracted  to  a  tenth  part  of  that  Midtb.  The 
ground  at  the  hottom  ifi  not  level,  but  rises  and  falls,  ac- 
cording, I  imagine,  as  the  piles  of  rubbish  were  moved 
hither  and  thither  by  the  workmen.  It  is  everywhere 
covered  either  with  vegetables  or  flower-beds,  either 
under  the  spade  of  the  gardener,  or  thickly  grown  up 
with  orange-trees,  olives,  limes,  and  flgs,  some  of  them 
absolutely  like  forest-trees;  besides  almonds,  vines, 
pomegranates,  and  other  trees  and  flowering  shrubs,  all 
luxuriating  in  the  shelter  of  this  singular  ezcavation. 
The  sides  at  most  places  are  richly  clad  with  a  matting 
of  ivy,  it  is  difficult  to  tell  how  thick,  which  occasionally 
Hangs  down  like  a  curtain,  in  front  of  enormous  caverns 

receding  far  back  into  the  living  rock In 

most  of  these  quarries  the  marks  of  the  workmen's  tools 
are  very  apparent.  It  is  even  possible  to  tell  the  size 
and  shape  of  many  of  the  stones  which  have  been  cut 
out,  and  sometimes  to  follow  the  order  in  which  they 
were  removed.  These  trivial  but  distinct  and  indubitable 
traces  of  the  handiwork  of  the  ancients  carry  with  thero, 
it  strikes  me,  a  peculiar  sort  of  authenticity  and  unpre- 
tending truth,  which  brings  old  times  more  vividly  befoix^ 
our  minds  than  the  groat  works  of  art  do.  For  it  may 
be  almost  said  that  the  statues  and  temples  belong  to  9 
different  and  higher  order  of  beings,  with  whom  we 
modems  have  little  resemblance.  When  we  lose  our- 
selves in  admiration  of  the  Venus  or  the  Apollo,  or  stand 
awe-struck  before  the  Temple  of  Neptune  at  Paestum,  it 
is  almost  as  difficult  to  bring  the  imagination  up  to  the 
belief  that  we  Bt$  of  the  same  race  with  the  men  who 
executed  these  works,  as  it  is  when  looking  at  the  planet 
Jupiter,  or  at  the  ring  of  Saturn,  to  conceive  that  these 
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stupendoos  bodies  form  an  actual  part  of  the  same  system 
to  which  we  pygmies  belong.  We  know  by  history  in 
the  one  case,  and  by  scientific  demonstratioiis  in  the 
other^  that  it  must  be  so ;  but  it  is  difficult  to  take  it  all 
m.  But  the  simple  touch  of  a  pickaxe  on  the  £u!e  of 
the  rock  in  an  old  quarry  like  that  of  Syracuse,  tells 
quite  a  different  story,  and  one  which  none  can  doubt. 
We  almost  hear  the  sound  ring  in  our  ears,  and  hfdf 
wonder  that  we  do  not  see  the  crowds  of  Gredc  or  Ro- 
man workmen  labouring  round  about  us." 

The  process  of  quarrying  presents  various  features, 
according  to  the  nature  and  position  of  the  stone  or 
marble.  At  the  Portland  quarries,  from  whence  such  a 
large  amount  of  building-stone  is  obtadned,  the  arrai^- 
ments  are  thus  conducted : — The  building-stone  is  in  a 
horizontal  layer,  closed  in  above  and  below  by  strata  of 
lessvaiuaUe  rocks.  Above  it  is  a  thickness  of  more 
than  thirty  feet  of  such  strata,  all  of  which  have  to  be 
removed  before  the  Portland  stone  can  be  arrived  at. 
There  is  first  a  certain  thickness  of  surface  soil  to  be  dug 
away  and  removed.  Then  there  are  various  layers  of 
rock,  which  are  separated  into  portable  masses  by  wedges 
being  driven  into  natural  fissures.  When  one  of  these 
masses  (which  frequently  weigh  a  hundred  thousand 
pounds  each)  is  loosened,  it  is  very  slowly  moved  firom 
its  place  by  jacks  and  levers,  and  hurled  down  into  the 
sea  as  useless  rubbish.  Then  comes  the  good  Portland 
stone,  which  forms  a  layer  about  eight  feet  in  thickness ; 
and  this  layer  has  fissures  in  various  directions,  which 
enable  the quarrymen  to  separate  it  intciblocks  of  various 
nzes.  '  In  other  cases,  where  the  rock  is  more  compact, 
the  stone  is  cut  or  broken  into  separate  masses  by  the 
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duM,  I17  wedges  incrtMl  In  gsoetfes,  er  hy  blHtiag  inA 
gunpowder ;  noA  the  magaet  m  obtoinad  ave  hewn  into 
nniglily  iqinffed  Uocks  befiam  lenring  the  quuTy,  ki 
order  to  avoid  the  eaqfieoseof  tnniqBorting  useteMportions 
of  the  stone. 

When  blocks  of  naiUe  or  of  «tQBEe  we  broiigiit  into 
the  hands  t>f  tiie  imnsnn,  ^bef  are  by  him  wronght  to 
wioos  forms,  fitted  for  diffierant  pnrposes  m  the  boiMing 
or  decontioB  of  nn  edifiee.  Within  the  last  few  jevs 
great  progress  has  been  amde  in  ikit  implication  of  obp 
diines  to  the  working  of  maxUe  and  stone;  and  there 
are  now  many  eflAabliahmentB,  especiaUy  one  in  Esher 
Sizeet,  JlCilbank,  where  fpieai  completeneaB  of  aoange- 
BMBt  is  shown  in  canying  out  theae  operations.  2n 
soch  establishments  there  is  usoaUy  a  range  or  ranges  of 
bnildiDgs,,  surrounding  one  or  mone  open  yards.  The 
yards  generally  contain  a  store  of  large  blocks  of  marUe 
and  stone ;  some  in  the  rongh  state  in  whiefa  tiiey  were 
brought  to  Londott,  either  merely  trimmed  with  the 
chiael  or  rudely  sawn  into  thick  slabs ;  others  m  a  more 
or  less  prepared  state.  Modes  of  black  marble  from  Iie- 
hmd,  of  the  unnsnaliy  kige  dunensions  of  tfaorteen  fiaet 
by  ten  or  eleven ;  blocks  of  white  marUe  fixim  Italy^ 
much  smaller  in  size,  and  eathilnting  e&ampks  of  the 
rode  manner  in  which  the  hand>«awing  of  the  Italians  b 
effiscted,  and  hiockB  of  Yarious  sorts  of  marble  and  stoae 
— 4h6se  are  the  rough  woridng  raateials. 

in  Ihe  buildings  sanroimdkg  die  yard  ave  nauaUy 
planed  the  machinery  iar  cutting  the  stone,  all  denhdrng 
thdr  source  of  power  from  a  atewn-engine.  Of  these 
machiDes,  one  is  a  ^  rippin^^bed,'  a  maohine  frr  ontlahig 
slabs  of  marble  into  fkanowatrips  or  intosmall  pieocs. 


Anotber  ia  s  '  gnading-bed,'  on  wbidb  tha  sW»  an 
grauod  add  aanjugy  sid  prarioiu  to  Aa  fCOOOM^ol 
pfiliBhing.  A  tkird  is  a  '  mouldia^bed,'  a.  nwchiaa  by 
wfaick  pieces  of  niArblaarevoitad  iota  Ae-arcUtwtanl 
fimn  of  mouldiiigB,>ueli  a»  squaraB,  fillets,  beadingi,  bti- 
loMTB,  and  ovKlas.  All  thou  maduaeacooHgtof  ranona 
pacta  to  whkk  motiaii  of  s«m  kind  or  other  ia  giTen,  is 
one  of  tWoMBj  waja  wbick  ara  laiailiar  M  tliaae  aoa^ 


tsaed  to  madriBctf,  twt  whick  can  aMrmtj  be  made 
iateffigible  ta  genei^  Tvadcas  by  wnttan  daatfiption. 
ShaAi,  iiwBB,  bawh,  aof-whecb,  racks  and  foniooe, 
bBTd-whada  rii  ira'  hsoi^t  mto  Nqnuatioo,  accordii^ 
bi  tho  It")  ef  awtioBaad  the  airenmstsnecs  ■nder  whudi 
it»ta1*»pndii<ie4.  AnaAerisaladieof  lai^  (iimca- 
nons,  turned  by  a  shaft  connected  with  ii»  oAer  ™»* 
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chinery;  at  this  lathe  drcular  pieces  of  stone  are 
moulded,  or  proyided  with  the  architectural  mouldings 
just  alluded  to,  and  by  it  also  circular  columns  are  turned. 

Various  other  machines  are  employed,  the  use  of 
which  may  perhaps  best  be  shown  by  tracing  the  progress 
of  a  block  of  marble  through  the  several  processes  which 
it,  or  the  pieces  into  which  it  is  cut,  undergo,  till  its  final 
conversion  into  slabs,  pillars,  mouldings,  plinths,  vases, 
or  other  specimens  of  marble-work.  We  shall  thus  have 
an  opportunity  of  describing  the  particular  action  of  all 
the  machines  separately,  as  they  are  brought  into,  requi- 
sition. 

The  first  machine  employed  on  a  block  of  marble  is  a 
large  sawing-machine,  such  as  is  represented  in  the  pre- 
ceding cut.  The  process  of  sawing  must  of  course  be 
regulated  according  to  the  purpose  for  which  the  marble 
is  employed.  In  a  monumental  tablet,  the  pieces  of 
marble  employed  are  generally  broad,  flat,  and  thin, 
w^hether  or  not  they  be  highly  decorated.  In  a  chimney- 
piece,  the  several  parts  are  likewise  made  from  rather 
thin  slabs  and  strips ;  in  marble  steps,  table-tops,  paye- 
ments,  &c.  the  same  remark  applies ;  and  indeed  in  the 
larger  proportion  of  articles  made  of  marble,  the  pieces 
from  which  they  are  formed  arc  flat  slabs  or  sheets,  rather 
than  massive  pieces.  In  many  of  the  ornamental  pur- 
poses to  which  marble  is  applied,  a  foundation  of  com- 
moner stone,  of  brick,  of  wood,  or  of  cement,  is  first 
formed,  and  then  the  marble  is  superposed  merely  as  a 
sort  of  casing.  It  results  from  this  mode  of  using  it  that 
a  block  of  marble  is  in  most  cases  converted  into  slabs  of 
an  inch  or  so  in  thickness  before  h&ng  applied  to  Ha 
ulterior  purpose. 
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Tins  first  process  of  sawing  is  that  in  which  the  ap- 
jilication  of  machinery  is  perhaps  of  the  greatest  im- 
portance, not  only  as  r^ards  the  expenditmie  of  manual 
labour,  bat  also  in  reference  to  the  accuracy  with  which 
the  cutting  is  effected.  With  regard  to  the  first  point, 
many  persons  must  haye  observed  the  singularly  inefficient 
way  in  which  the  muscular  power  of  a  man  is  exerted  in 
the  common  mode  of  sawing  a  stone.  He  sits  at  one 
end  of  the  stone,  grasping  with  his  bands  one  end  of  a 
frame  which  contains  an  iron  saw  or  cutter,  and  this  saw 
he  pushes  to  and  fro  as  a  means  of  dividing  the  block  of 
stone  or  marble  into  slabs.  Now  it  is  manifest  on  a  very 
little  consideration  that  his  muscular  strength  is  not 
equally  efiective  as  a  working  power  during  these  reci- 
procal movements ;  to  push  and  to  pull,  to  draw  upwards 
and  to  draw  downwards,  to  extend  the  hands  from  the 
body  and  to  draw  ihem  to  it,  are  respectively  effi>rt8 
which  produce  very  unequal  effects.  If  we  watch  the 
proceedings  of  a  stone-sawyer,  we  shall  also  see  that 
the  saw  frequently  *■  jars,'  or  has  a  tremulous  motion  con- 
sequent on  the  unequal  manner  in  which  it  is  moved ; 
die  result  of  which  is,  that  the  cut  is  not  equally  effective 
throughout  the  whole  length  of  the  block.  All  these 
circamstances  combine  to  render  the  cutting  by  hand  a 
very  slow  one. 

With  respect  to  the  accuracy  of  the  cutting,  it  may 
well  be  supposed  that  this  is  with  difficulty  attained  by 
hand.  The  blade  of  the  saw  or  cutting  instrument  is  not 
above  three  or  four  inches  wide,  and  is  extremely  apt  to 
twist  a  little  out  of  the  vertical  plane.  If  we  were  to 
attempt  to  cut  through  a  large  cheese  with  a  common 
knife,  the  cut  would  be  more  and  more  irregular  in  pro* 
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portion  as  the  blade  of  ihe  kmfe  was  nfirrower.  So  in 
the  case  of  the  stone ;  the  narrowness  of  the  blade— ne- 
cessary to  ensure  its  eai^  passage  through  the  stone— 
renders  it  so  liable  to  deviate  from  the  vertical'  plaaey 
that  a  perfectly  level  cut  is  almost  unattainable  by  hand« 
This  ircegularity  produces  two  ill  consequences :  it'ren* 
ders  a  laborious  process  of  grinding  neeessary^  in  order 
to  produce  a  level  surface ;  and  it  occasions  a  waste  of 
material,  which  is  of  serious  importance  if  the  quality  of 
die  marble  be  valuaUe.  As  an  instance  of  this  latter 
fiictf  we  have  seen  two  halves  of  a  lai^  and  very  fine 
block  of  statuary  marble,  which  had  been  cut  into  two  in 
Italy  before  exportation.  The  cutting  had  been  effected 
by  hand ;  and  on  glancing  the  eye  along  the  surface  of 
one  of  the  pieces  thus  cut,  it  was  obvious  that  the  sur- 
face was  about  nine  inches  out  at  a  true  plane,  the  saw 
having  twisted  in  various  directions  during  the  process  of 
cutting.  The  distortion  thus  oceasioned  a£Eected  both 
halves  equally,  for  a  convex  protuberance  in  one  half  had 
a  corresponding  depsession  on  the  otiier ;  and  to  bring 
botii  of  these  to  a  true  sut&eev  the  middle  portion  of  the 
one  and  the  edges  of  tiie  other  had  to  be  sawn  or  grotmd 
away  to  the  deptii  of  nine  mdies.  It  happened  that 
this  block  was  one  of  tike  finest  spedunens  of  purely 
white  marble,  a  fact  which  could  not  be  fully  afioertained 
until  the  cut  vras  made ;  the  quality  was  so  valuable,  that 
the  portion  wasted  by  the  irregular  sawing  would,  if  cut 
mto  slabs,  have  been  worth  a  sum  estimated  by  the  pro* 
prietors  at  nearly  a  hundred  and  fifty  pounds. 

These  are  some  of  tiie  cifcumstances  which  render  tibe 
employment  of  machinery  very  iaq^rtant;  and  Sir 
George  Wright  smd  Sir  James  Jelf  manj  years  aga 
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deyised  machines  for  these  purposes.  Their  attempliy 
ftom  TBrious  -causes,  were  not  pemuaieiit^  Bacoessful ; 
Inft  tiie  mediaiasin  of  Mr,  Tolloch  has  noir  been  & 
epenlioii  several  years.  Thesawing^fhuiieS'eai^  eoa- 
aist  of  a  cast-iron  £rameworic,  to  hold  liie  working  ma- 
iiuDery  together,  about  twelve  feet  long.  A  fcoriaontal 
Mctangular  frame,  longer  than  the  block  to  be  cut,  and 
wider  tiim  the  block  is  thidc,  has  mechanism  at  eaeh 
end  by  w4ueh  a  number  of  saws  may  be  fixed  pandlel  to 
the  length  of  tiie  firame,  and  with  the  blade  of  eadi  saw 
m  a  vertical  plane.  By  means  of  pins  and  wedges,  the 
flaws  isaa  be  fixed  at  any  required  distance  apart;  sup- 
pose, for  instance,  that  a  block  is  to  be  cut  into  a  number 
of  slabs  each  one  inch  thick ;  an  equal  number  of  saws 
would  be  fixed  in  the  frame  strictly  parallel  one  to  ano- 
ther, and  exactly  an  indi  opart :  ao  that  the  saws  tbem- 
aelres  would  ensure  the  aecurate  regolation  of  the  thick 
ness  of  the  slabs.  The  saw-frame  is  capable  of  sliding 
in  vertical  grooves  in  the  cast-iron  supporters,  and  is 
balanced  by  wdghts  connected  wi&  it  by  a  chain  passing 
met  a  pulley  above ;  the  tnws  are  thus  kept  at  a  height 
from  the  ground  eoiresponding  to  the  part  of  the  block 
whidi  is  being  eut ;  and  as  they  are  a  little  heavier  than 
the  balance-weight,  they  gradually  descend  by  their  own 
pvessure  as  the  cutting  proceeds. 

The  saws  here  spoken  of  are  rather  unfortunately 
named.  A  stone-saw  is  not  a  saw  at  all.  It  is  merely 
a  piece  of  soft  sheet-iron,  witib  a  blunt,  smooth,  stmight 
•edge,  unprovided  with  teeth.  Its  acti<»i  is  not,  ;»operly 
jq^edung,  to  eitf  the  stone,  iMit  to  sepamte  the  particles 
of  the  material  by  {notion.  O^e  effect  is  mudi  increased 
ay  Hie  eddition  of  sand  and  water,  the  latter  of  wUoh  in 
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some  degree  softens  the  stone,  while  the  sharp  particles 
of  the  former  ud  the  frictive  action  of  the  saw ;  the 
small  hard  particles  which  constitute  sand  may  indeed  bo 
deemed  substitutes  for  the  teeth  of  a  saw.  The  quality 
of  the  sand  is  varied  according  to  the  nature  and  hard- 
ness of  the  stone  to  be  cut ;  coarse  sharp  sand  being  used 
for  soft  kinds  of  stone,  while  very  fine  sand  is  better 
fitted  for  the  harder  stones.  At  many  marble-works  the 
sand  employed  is  obtained  from  the  neighbourhood  of 
Croydon.  It  is  well  washed  in  large  vessels,  in  order  to 
free  it  as  much  as  possible  fi'om  extraneous  substances ; 
after  which  it  is  placed  in  a  large  brick  receptacle 
covered  with  a  roof,  but  open  to  the  au*,  where  it  is  kept 
till  wanted.  The  cleanness  of  the  sand  employed  is  a 
matter  of  considerable  importance ;  for  if  a  small  frag- 
ment of  wood,  or  a  grain  so  large  that  it  will  not  pene- 
trate (but  rolls  over)  the  stone,  gets  among  the  sand,  the 
action  of  the  saw  is  much  impeded,  and  the  removal  of 
the  obstacle  is  very  difficult. 

We  will  suppose  that  a  block  of  Italian  marble,  eight 
or  ten  feet  long,  five  or  six  wide,  and  one  and  a  half 
thick,  is  to  be  cut  into  as  many  inch  slabs  as  it  will 
make,  say  sixteen.  Sixteen  saws  are  fitted*  into  the 
frame  parallel  and  equidistant,  and  the  whole  are  lifted 
up  by  means  of  a  windlass  acting  on  the  balance-weight 
above,  to  a  height  sufficient  to  allow  the  block  of  marble 
to  be  placed  edge  uppermost  beneath  them.  The  block 
is  placed  as  nearly  vertical  as  practicable,  and  is  wedged 
and  supported  so  as  to  remain  firm.  A  very  ingenious 
little  machine  is  then  suspended  over  the  block,  for  sup- 
plying the  saws  with  the  requisite  amount  of  sand  and 
water.    In  the  ordinary  method  of  sawing  by  hand,  a 


board  is  placed  so  as  to  slope  towards  the  Assure  made 
bj  the  saw ;  and  at  the  upper  part  of  this  board  is  placed 
a  ressel  of  water,  from  which  a  small  but  constant  stream 
is  nmning  down  the  board  into  the  opening ;  a  quantity 
of  sand  previously  washed  is  also  placed  on  the  board  at 
a  litde  distance  iirom  the  point  where  the  water  is  run* 
ning ;  and  a  portion  of  this  sand  is  drawn  forward  by  the 
workman  into  the  running  water  by  means  of  a  stick 
with  a  hook  at  the  end,  and  carried  down  gradually  into 
the  fissure  made  by  the  saw.  But  by  the  improved  con- 
trivance several  saw-fissures  are  supplied  with  sand  and 
water  at.  once.  An  iron  cistern,  about  tvro  feet  long,  one 
high,  and  one  wide,  is  filled  with  water ;  and  in  each 
side  are  fixed  about  twenty  cocks.  The  water,  slowly 
fiowing  firom  these  cocks,  falls  into  an  equal  number  oi 
litde  grooves  formed  in  the  bottom  of  a  box  filled  with 
sand ;  and  these  grooves  are  so  constructed  that  the  sand 
and  water  fiow  out  together  at  a  number  of  little  open- 
ings on  one  side  of  the  box :  these  streams  of  sand  and 
water  being  so  directed  as  to  flow  each  into  one  of  the 
saw-fissures.  As  there  are  two  grooved  boxes,  one  on 
each  side  ^  the  cistern,  there  are  two  streams  of  sand 
and  water  flowing  into  each  fissure.  This  is  one  of 
those  small  pieces  of  mechanism  frequently  met  with  in 
our  manufactures,  in  which  more  inventive  ingenuity  is 
often  called  for  than  in  machines  apparently  much  more 
important. 

The  saws  being  made  to  rest  on  the  block,  and  the 
sand  and  water  being  arranged  to  flow  into  the  fissures 
as  soon  as  they  are  made^  the  saw-frame  is  set  into  red- 
]ffocating  horizontal  motion  by  a  connection  being  formed 
between  it  and  the  working  shaft  of  the  steam-engine. 
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By  a  particular  application  of  tt  parallel  motioa  aom&what 
similar  to  that  of  Watt,  Ute  saws  ace  mo^ed  in  a  stneiiyi 
honzontal  manner,  tha  length  of  the  stroke  of  eaeh  aafr 
being  about  eighteen  inches.  When  the  saw  oanea  tc^ 
the  end  of  its  stroke  it  is  Hfted  up  a  little  hj  meaofr  <^ 
an  inclined  plane,  so  as  to  allew  the  sind  and  ^mtev  to* 
flow  down  beneath  it  in  the  ereviee.  As  tha  cutting  pio»^ 
ceeds,  the  assemblage  of  saws  deseend  hj^  thsur  awa 
weight  being  a  little  greater  than  ^lat  ol'  the  hidanee-^ 
and  the  reciprocating  motion  continuea  till  the  block  has- 
been  entirely  divided  into  slabs. 

After  a  block  of  marble  has  been  cut  into  slabs,  it  ia 
foar  many  purpoaes  required  to  be  redaioed  to<  the  formi  oi 
narrow  strips,  such  as  the  several  parts  of  a  chimney-ittecey 
or  of  a  numumental  tablet ;  or  else  into  small  pieces  of 
vaiioos  shapes.  The  large  sawing-frames  are  not  adapttsd 
for  this  smaller  kind  of  workmanship,  which  is  therefibze. 
effected  in  a  machine  called  a  *  ripping-bed,'  represented 
in  the  annexed  cut.  This  is  a  kind  of  table,  twelve,  or 
fourteen  feet  long,  six  or  seven  wide,  and  three  high  ^ 
the  fiat  of  which  is  made  of  cast-iron.  On  this  iron;  bed 
is  placed  one  of  plank,  forming  the  top  of  the  table ;  and 
an  this  the  slabs  which  are  to  be  cut  into  strips  are  tem-^ 
porarily  fixed  witii  plaster  of  Paris.  A  hoiisental  axle- 
Fevdves  a  &w  inches  above  the  table,  and  on  thia  axle- 
are  fixed  vertical  cutters,  consisting  of  circular  pieces  o£ 
soft  iron  about  eight  inches  in  diameter,  the  lower  edge* 
of  whieh,.  wiiHe  revolving,  nearly  touehes  the  table. 
The'  iron  bed  on  which  the  planking  and  the  slab  rest  la. 
oonneGted,  by  means  of  pulleys,  with  a  heavy  weighty 
by  which  it  is  drawn  slowly  forward,  the  edge  e£  the. 
marble,  thus  forcibly  drawn  in  oontact  with  the  ed^  ofi 


tbe  cotter,  is  adjiuted  to  its  cntdBg  Mtku,  and  ia 
forward  by  the  vsight  w  &«t  u  the  catting  is  ewtioH. 
The  ule,  being  sevcnl  feet  Im^,  h  »iapt«d  for  Aa 
rwcptWB  of  severe  cstlerf.  tt  inc«,  whicb  may  be  t* 
ad^nted  aa  to  produce  ttrips  af  any  requiiei  widA. 
Sop^ase,  for  eumple,  it  weieret^ured  tocat  a  aUb,  three- 
feet  mde,  into  obb  d«Ha  Oripi,  ail  of  diflbimt  vidth: 


,  aieries  of  cntters,  aU  of  eqmd  difimoter,  «o^  be  fixed 
npoD  tbe  axis  at  id^  mJatJie  dJataocM  syart  aa  waald 
C0R«spand  with  tiie  iridA  <^  the  cbipa  to-  be  praduoad, 
Md  all  Ae  cutting  wvU  be  made  atooe  tiaw.  Cte» 
■n  attenda  to  tbs  martiMn,  a4)iataiijr  tiia  ealtera  t»  tb* 

.  cde,  amaging:  the  narUe  on  the  bad,  adjaatiBs  Urn. 
hADce-weigfat  to  the  w«rk  TeqdBEd  »  beafteted^eod 
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keeping  up  a  constant  supply  of  sand  and  water  at  tiie 
fissures  which  the  cutters  make  in  the  marble. 

The  form  of  this  machine  adapting  it  only  to  make 
rectilinear  cuts,  the  production  of  a  curve  requires  other 
arrangements.  One  machine  for  effecting  this,  for 
circles  of  large  dimensions,  consists  of  a  flat  bed  capable 
of  receiving  a  slab  six  or  eight  feet  in  diameter,  in  a  hori- 
zontal position.  Above  this  is  a  vertical  pillar,  to  the 
lower  end  of  which  are  attached  four  arms  at  right  angles 
with  one  another,  and  all  exactly  equal  in  length.  To 
the  bottom  of  each  arm  is  fixed  a  piece  of  iron,  such  as 


Machine  for  catting  small  ciiclea  in  mirble. 

the  saws  are  made  of,  bent  into  a  curve  corresponding 
with  the  curvature  of  the  circle  to  be  produced.  These 
pieces  of  iron  are  capable  of  being  fixed  at  any  distance 
firom  the  centre,  and  the  distance  chosen  in  any  parti- 
colar  instance  depends  on  the  diameter  of  the  circle  to 
be  cut.  When  the  arms  revolve,  the  pieces  of  iron 
attached  to  their  lower  surfaces  become  cutters :  each  is 
capable  of  making  a  drcular  cut  in  the  surface  of  the 
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marble  during  mie  rotati<m,  and  all  acting  in  oonjunction 
to  produce  a  more  speedj  effisct    The  slab  is  fastened 
down  to  the  bed  with  plaster  of  Paris,  to  keep  it  from 
shifting  during  the  process  of  sawing ;  and  the  fissure 
is  kept  constantly  wetted  witii  sand  and  water  by  a  man 
or  boy  in  attendance  on  the  machine.    The  levolving 
arms  are  connected  with  a  balance-weight  in  such  a 
manner  that  the  cutters  sink  in  proportion  as  the  fissure 
in  the  marble  becomes  deeper,  until  at  length  a  circular 
piece  is  entirely  cat  out  of  the  slab.    A  smaller  circular 
cutter  acts  on  somewhat  the  same  principle  as  the  larger. 
A  vertical  shaft  is  set  in  rotation,  to  the  lower  end  of 
which  is  attached  a  hollow  cylinder  of  sheet>iron.    The 
lower  edge  of  this  cylinder  acts  as  a  cutter,  the  marble 
to  be  cut  being  placed  on  a  stand  or  bench  immediately 
beneath  it.     Cylinders  of  difierent  sizes  are  kept  for 
circles  of  varying  diameters,  and  their  depth  is  such  that 
three  or  four  pieces  of  marble  might  be  laid  one  on  ano- 
ther, and  all  cut  at  once.    The  same  means  of  fixing  the 
marble  to  the  bench  beneath,  of  supplying  the  fissure 
with  sand  and  water,  and  of  elevating  and  depressing  the 
cutters,  are  adopted  in  this  as  in  the  other  machines 
lately  described.    Some  years  ago  a  contrivance,  bear- 
ing a  certsdn  degree  of  resemblance  to  this,  was  devised 
for  forming  round  pillars  and  hollow  cylinders  and  tubes 
of  stone ;  the  cutting  instrument  in  both  cases  being  a 
cylinder  of  metal.     By  a  small  circular  cutter  of  this 
kind,  pieces  of  marble  may  be  cut  in  great  number,  and 
with  great  accuracy,-  for  mosaic  or  tessellated  pave- 
ments. 

But  a  mere  circle,  with  a  plain  edge,  is  only  one  of 
Uie  forms  in  which  a  curved  piece  of  marble  is  required 


S6 

#9r  oniamental  purpMet.  llw  «dge  ka^,  ixr  pwtiwiii 
flf  ft  pillar  «r  pedestal,  narf  lie  required  to  present  MOie 
ardiHectnnl  form,  ^ack  mmptaitB^  noMidsy  Iwllowg^  dse. 
To  give  this  form  io  a  pieoe  «f  marble  a  kthe  is  •em- 
|ito^,dtfiiBring  little  fi^m  the  tesimmntiiCDiBg.  A 

anmill  block  of  mwble  ina  rougli state,  <Mr  a  small  eiiccdar 
piece  of  sUih,  as  the  ^caae  majr  be,  is  attasehed  to  ike 
lathe,  and  set  into  npid  jotatioa  tf  a  shaft  conngcied 
•widi'die  Bteam'^ngiiie^  and  a  wadkman  proceeds  to  give 
it  the  Tequived  form.  Tliis  .he  does  not  e£ket  with  «n 
inm  cotter  used  ividi  sand  and  water,  &or  with  a  BiaiJet 
"and  ^Inad,  but  with  long  ahai^pokited  instrumeats  of 
4teel,  the  points  of  winch  he  bnqgs  in  contact  with  the 
Stone  in  the  same  nsumer  as  Ihe  tmner  uses  his  diasel. 
The  stcne  flies  off  in  amidl  fxagmenits  by  the  use  ^  the 
lAiarp-pointed  instrament ;  and  whean  a  rough  apj^rozima- 
iion  to  the  sdiape  has  beoa  thas  produced,  olher  tools,  such 
as  gouges,  &c.,  are  employed  to  complete  the  form  of 
(the  piece  of  marble.  Pillais  and  other  dajects  of  a  aiiiii- 
Jar  kind  jcoold  be  worj&ed  by  these  means. 

A  §em  paragmphs  badt  we  descnbed  a  machine  eaUed 
« '*  nppkig4}ed,'  ^  whidh  a  idab  ot  marble  could  be  leut 
vp  into  atripa.  The  strips  tlms  produced  are  sametiaies 
used  in  their  plain  form,  after  being  poliBhed ;  but  they 
^ffe  iBoise  fire(pieatly  disperaified  with  mouldiBge,  m.  a 
manner  eiBBmplified  by  the  upright  «ydes  of  a  marUe 
chimney-^pieee.  These  ;monWmgB  are  worked  by  am  m- 
^enioos  machiDe  called  a  '  moulding-bed,'  bearing  wg&sd 
4kal  of  feaemblanee  to  the  '  cipping-'bed,'  so  &r  aB  a»- 
gards  the  flat  table  on  which  the  marble  is  laid,  ^nd  tW 
fKNBtion  of  a  rcYolving  aaie  « little  abore  the  table ;  but 
the  ^niters  by  which  the  .monidiii^  aie  wrought  jee 


lilDgethcr  diSerent :  tlM«iomiMioM«f  dnMlv  pacts  ot 
dwat-vok,  bst  c(  masBSi  of  ««■  wkvse  iiiraabr  nrflMeB 
m  VTCH^ht  into  Tarisu  ferms,  the  oemiMrpartaaf 
^dAraitKKialdmgBtobepiodDaed.  When  »  (trij^  td 
~  le  «  to  Oe  nuHdded  to  a^  jTiiripiJir  iara,  n  inn 
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g  with  tint  Amn,  or  rather,  the  cooi- 

'    tvpm  to  U,  ii  pboed  on  an  aile  juM  tbon  Ibe  bed  vf 

4e  iBftriiine,  *nd  findy  fixed  in  its  -pboe.     The  itrip 

:    tl  mwtie  ia  then  fixed  down  witle  plaster  of  VaA  to  a 

I   kmd  'ninch  is  cepaUe  of  bnng  moved  ilmrl;  towiri 
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by  a  rope  and  pulley,  as  in  the  other  machines,  at  sucfa 
a  height  as  shall  just  allow  the  iron  cutter  to  make  the 
required  depth  of  cutting.  The  cutter  being  set  intc 
rapid  rotation,  the  marble  is  brought  up  to  it,  and  is  cut 
away  by  the  action  of  the  revolving  iron.  The  marble 
advances  onwards  as  fast  as  it  is  cut,  and  then  presents  a 
series  of  parallel  mouldings  on  its  surface,  the  counter- 
part of  those  in  the  cutter. 

Having  described  several  machines  whose  action  is  to 
cut  the  blocks  of  marble  into  smaller  pieces  of  various 
forms,  we  may  next  speak  of  those  whose  office  is  to  give 
a  smooth  and  polished  surface  to  the  pieces  so  cut.  The 
action  of  the  cutters,  whatever  be  their  form,  necessarily 
leaves  a  certain  degree  of  roughness  of  surface ;  and  if 
the  cutting  be  made  irregularly,  the  surface  is  not  only 
rough,  but  uneven.  Under  all  circumstances,  therefore, 
a  slab  or  piece  of  marble  requires  to  be  ground  after  it  is 
cut.  The  means  of  effecting  this  at  the  marble-works 
are  various,  according  to  the  size  of  the  slab  to  be  ope- 
rated on.  If  the  slab  be  large,  a  '  grinding-bed '  is  em- 
ployed. This  consists  mainly  of  a  very  strong  wooden 
bed  or  table  on  which  the  slab  is  laid,  and  of  a  large  cast- 
iron  plate  whose  lower  surface  performs  the  grinding 
process.  The  bed  is  subject  to  a  very  slow  reciprocating  or 
backward  and  forward  motion,  by  means  of  rack  and  pinion 
work  beneath ;  while  the  iron  plate,  which  is  suspended 
from  above,  has  a  veiy  singular  motion  given  to  it,  not 
exactly  either  circular  or  rectilinear,  but  a  compound  of 
both.  The  combination  of  these  movements  in  the  bed 
to  which  the  marble  is  attached,  and  in  the  iron  plate 
which  is  superposed  on  it,  is  such  that  the  motion  of  any 
one  point  may  be  compared  to  the  curves  on  an  engine* 
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turned  watch.  The  olject  of  this  yery  ingenious  ooa- 
trivance  is,  that  every  part  of  the  tAaib  may  be  ground  in 
the  same  degpee  and  in  the  same  manner,  and  that  ihfi 
movement  of  the  iron  ot^  any  particular  part  of  the  sur- 
&oe  o£  the  marble  may  be  as  varied  in  direction  as  pos- 
sihle.  This  process,  like  that  of  sawing,  requires  a  sup- 
ply of  sand  and  water  to  aid  the  action  of  the  iron ;  and 
the  supply  is  effected  in  a  curious  manner.  The  plato 
is  surrounded  by  a  raised  ledge,  and  is  so  pierced  in  vari- 
ous parts  with  round  holes  as  to  form  a  kind  of  shallow 
t>ox  with  a  perforated  bottom ;  and  being  filled  or  par- 
tially filled  with  moistened  sand,  the  latter  finds  its  way 
down  throu^  the  holes,  and  moistens  the  whole  surfaoo 
of  the  marble  beneath  the  iron.  The  plate  is  capable  of 
being  elevated  and  depressed  to  different  heights,  to  ac- 
commodate the  thickness  of  the  marble  which  may  be 
placed  beneath  it. 

The  machine  just  described  is  particularly  calculated 
for  grinding  large  fiat  sur&oes  of  marble,  which  it  re- 
duces to  a  plane  almost  mathematically  correct.  But  for 
smaller  pieces  of  marble,  or  the  edges  of  slabs,  another 
machine  is  employed,  in  which  the  grinding  instrument, 
although  arranged  in  a  totally  different  manner,  is  stiU 
made  of  iron.  A  circular  plate  of  iron,  about  five  feet 
in  diameter  and  two  inches  in  thickness,  is  placed  in  a 
horizontal  position,  and  connected  with  a  vertical  shaft 
cr  axle  which  passes  through  the  centre.  This  axle,  by 
the  aid  of  intervening  wheel-work,  is  set  into  rotation^ 
and  in  its  turn  rotates. the  iron  plate.  The  lower  surface 
and  the  edge  of  the  plate  are  hidden,  but  the  upper  sur- 
fibce  is  open  ;  and  being  at  a  height  of  about  three  feet 
torn  the  ground,  it  forms  a  convenient  bed  or  bench  «t 
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which  the  men  may  work ;  it  is  in  fact  an  iron  woii- 
bench  revolving  in  a  horizontal  direction.  This  '  drcu- 
lar  grinding-bed,'  which  the  workmen — with  die  peculiar 
nomenclature  of  which  most  workmen  are  so  fond — call 
a  *  roundabout,'  is  moistened  with  sand  and  water ;  and 
any  {Heces  of  marble  which  are  to  be  ground  by  its  aid 
ai«  pressed  down  firmly  upon  it.    The  iron  surface  has 


UKhla*  Fdr  grinding  linge  nrfkm  of  muUB. 

the  same  effect  on  the  marble  in  this  instance  as  in  die 
former,  the  difference  being  in  the  kind  of  motion  gjrea 
to  the  iron,  and  in  the  iron  being  beneath  the  marble  in- 
stead of  above  it 
The  action  of  a  surface  ot  Iron,  used  as  in  the  two 
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michines  just  described,  is  not  to  polish  the  piece  oF 
marble  exposed  to  it,  but  merely  to  bring  it  to  a  perfect 
lerel,  by  removing  all  saw-marlis  and  other  iiregulari- 
tieiof  mirfftce.     Kit  aeoneof  thediiefbeanties  for  which 


Botitlng  SUb  tot  ^Ddiiig  lurble. 
marble  is  adtoired  is  the  brilliant  gloss  vihich  ila  surface 
preseata  when  highly  worked,  the  slabs  or  atripa,  after 
bting  gromid  by  one  of   the  two  inachinea  described 
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above,  are  carried  to  a  poiyiiiig-iiiachiney  or  '  polighing- 
bed.'  This  machine  is  about  twelve  feet  long,  four  or 
£.Ye  wide,  and  three  high.  It  consLsts  of  a  flat  bed  on 
whiSch  the  piece  of  marUe  is  laid,  and  mechanism  for 
working  the  polishing  instruments.  Each  of  these  latter 
is  about  two  feet  long  and  four  inches  wide,  formed  of 
lead  or  some  other  heavy,  substance,  and  faced  at  the 
bottom  with  a  layer  of  a  peculiar  kind  of  felt,  adapted 
for  the  polishing  of  marble.  Each  polisher  is  connected 
by  means  of  a  long  handle  with  the  working  machineiy 
of  a  steam-engine^  by  which  it  acquires  a  backward  and 
forward  motion  over  the  surface  of  the  marble ;  and  the 
arrangement  is  such  that  several  polishers  may  be 
wrought  at  one  lime.  All  flat  surfaces  of  marble,  whether 
large  slabs  or  narrow  strips,  may  be  polished  in  this  way. 
Theie  are,  in  most  w<Hrked  specimens  of  marble, 
whether  articles  of  furniture  or  of  decoration,  numerous 
small  pieces  which  cannot  be  convenioitly  or  profitably 
prepared  by  the  machines  which  have  lately  engaged  our 
attention.  This  is  especially  the  case  where  any  elabo- 
rate carved-wprk  forms  part  of  the  design.  If  a  small 
piece  of  marble  is  to  be  cut  in  a  manner  which  does  not 
require  the  aid  of  the  machines,  a  man  uses  a  kind  of 
small  hand-saw,  formed,  like  the  larger  saws,  of  a  piece 
of  soft  iron  without  teeth.  This  piece  of  iron  is  fixed 
into  a  handle,  and  it  is  used  nearly  in  the  same  manner 
as  a  common  saw ;  the  workman  keeping  the  fissure  in 
the  marble  constantly  supplied  with  sand  and  water^ 
The  process  of  grinding  small  pieces  of  marble  by  hand 
is  in  like  manner  a  miniature  representation  of  the  analo- 
gous  prooess  as  efleoted  by  machineiy.  Small  pieces  of 
iron,  attached  to  wooden  handles  of  a  convenient  shape. 


coostftute  the  grindlng^tools,  w&ck  «re  used  with  sand 
and  water. 

The  diisel  and  mallet  nre  tools  <^  which  we  have  not 
had  mach  occasion  to  speak ;  but  they  are  much  used  in 
the  finer  and  omamental  parts  of  the  process.  This  is 
often  yery  slow  and  tedious  work.  The  piece  of  marble 
to  be  carved  is  placed  upon  a  bench ;  and  the  workman, 
proTided  with  chisels,  gouges,  and  pointed  instruments 
of  yarious  shapes,  chips  away  tiie  marble  until  he  has 
formed  the  required  device  or  pattern.  Foliage,  groups 
of  figures,  and  indeed  all  patterns  in  which  varying  un- 
dulations of  surface  occur,  are  produced  by  these  means. 
At  one  of  the  large  London  establishments  black  marble 
from  Ireland  is  irequently  wrought.  This  marble, 
brought  ipom  a  quarry^ear  Galway,  is  perfectly  spotless, 
as  black  as  jet,  and  susceptible  of  a  very  high  polish ; 
and  as  the  hloAa  procurable  from  thence  are  among  the 
largest  which  have  ever  been  brought  to  England,  the 
marble  is  capable  of  being  applied  to  a  great  variety  of 
purposes.  A  visit  to  the  British  Museum  will  show  that 
our  quarries  are  capable  of  supplying  black  and  coloured 
marbles  of  great  beauty.  In  the  New  Mineralogical 
Gallery  are  two  tables,  one  presented  to  the  Museum  by 
Mr.  Martin,  and  the  other,  in  1838,  by  the  Duke  of 
Rutland.  The  former  consists  of  a  richly  variegated 
green  and  white  serpentine  marble,  brought  from  the 
quarry  of  BaUinahinch,  near  GralWay.  The  latter  con- 
nsts  of  two  kinds  of  marble ;  the  frame-work,  legs,  and 
bottom  plinth  of  the  table  b^ng  of  black  marble,  brought 
finom  Bakewell  in  Derbyshire ;  and  ^e  top  being  com- 
poeed  of  a  very  curious  sponge-coloared  slab  of  stalag- 
nhic  marUe,  ftom  Hsortle  in  Ae  same  county.    If  the 


meoni  were  atUuned  for  working  up  these  fine  muUes 
ia  an  eipeditioiu  and  economical  maimer  (and  the  patent 
machinery  seems  calculated  to  aid  in  produdi^  this  ra> 


Mublfr-poluhiii^/ 

ault),  the  more  extensive  use  of  our  home  quaitiea  would 
in  all  probability  follow. 

All  the  pieces  of  marble  which  have  passod  through 
dte  bands  of  the  carver  require  to  be  ground  and  polished 
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before  the  beauty  of  surface  can  be  developed.  This  is 
efiected  by  using  small  pieces  of  different  substances,  such 
as  cast-iron,  gritstone,  smooth  stone,  and  slate,  shaped 
80  as  to  suit  the  diversities  of  ornament,  and  rubbed  over 
the  marble  until  the  latter  is  brought  to  a  fine  sur&ce. 
These  are  processes  which  it  is  not  probable  machinery 
will  ever  be  made  to  perform.  Instead  of  expressmg 
any  surprise  at  this  circumstance,  we  cannot  but  admire 
the  ingenuity  which  could  effect  so  many  different  pro- 
cesses by  machinery:  the  cutting  of  slabs  from  the 
block ;  the  cutting  of  strips  from  a  slab ;  the  cutting  of 
various-sized  circles ;  the  cutting  of  architectural  mould- 
ings in  a  slip  of  marble ;  the  grinding  of  a  large  slab 
by  one  machine,  and  of  small  pieces  by  another;  the 
polishing  of  the  pieces  thus  ground;  and  the  adjust- 
ment of  machinery  by  which  all  these  processes  are 
performed  through  the  agency  of  one  working  shaft  of 
the  steam-engine — require  no  small  share  of  inventive 
talent. 


t  .-I  •        .  .  J  • 
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CHAPTER  II. 

Flint' Glass. 

The  manufacture  of  glass  is  perhaps  one  of  the  most 
interesting  presented  to  the  notice  of  readers,  not  only 
for  the  beauty  of  the  material  produced,  but  also  for  the 
remarkable  modifications  which  the  ingredients  undergo 
in  the  operation,  and  for  the  manual  dexterity  shown  in 
the  processes.     Dr.  Johnson,  who  was  not  much  aecu^ 
tomed  to  allude  to  such  subjects,  placed  in  a  strikiag 
point  of  view  the  claim  which  glass  and  its  manufacture 
have  to  our  attention.     He  says : — "  Who,  when  he  first 
saw  the  sand  or  ashes,  by  a  casual  intenseness  of  heat 
melted  into  a  metalline  form,  rugged  with  excrescences 
and  clouded  with  impurities,  would  have  ima^ned  that 
in  this  shapeless  lump  lay  concealed  so  many  conveni- 
ences of  life  as  would,  in  time,  constitute  a  great  part  of 
the  happiness  of  the  world  ?     Yet,  by  some  such  for- 
tuitous liquefaction  was  mankind  taught  to  procure  a- 
body,  at  once  in  a  high  degree  solid  and  transparent; 
which  might  admit  the  light  of  the  sun,  and  exclude  the 
Tiolence  of  the  wind  ;  which  might  extend  the  sight  of 
the  philosopher  to  new  ranges  of  existence,  and  charm 
liim  at  one  time  with  the  unbounded  extent  of  material 
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ereatioji,  aad  at  another  with  the  endloas  subordinataon 
of  animal  life ;  and,  what  ia  of  yet  more  importaocey 
might  supply  the  decays  of  nature,  and  suooour  old  age 
with  subsidiary  sight.  Thus  was  the  first  artificer  in 
glass  employed,  though  without  his  knowledge  or  ezpeo* 
tation.  He  was  faejlitating  and  prolonging  the  enjoy- 
ment of  light,  enlarging  the  ayenues  of  science,  and 
oonfecring  the  highest  and.  most  lasting  pleasures :  he  was 
enabling  the  student  to  contemplate  nature,  and  th« 
beauty  to  behold  herself." 

Many  opaque  substances  are  capable  of  amamiing  a 
fiarm  more  or  less  vitreous  or  glass-like ;  such  as  earthsi 
some  acids  and  salts,  and  metallic  oxidest  In  porcelaia 
we  see  an  example  of  partial  yitrificatiim ;  for  the  gnam- 
kr  texture  is  ^sceedingly  fine,  and  a  slight  translucency 
is  produced.  But  complete  yitrification  never  results 
until  after  the  fusion  or  melting  of  the  ingredients ;  and 
we  know  o£  no  means  by  which  porcelam  clay  or  any 
other  earth  may  be  melted  in  its  sunple  state.  But  when 
two  kinds  of  earth  are  mixed*  together,  or,  still  better, 
when  a  siliceous  earth  is  mixed  with  certain  crystalline 
salts,  perfect,  fusion  may  be  produced,  and  a  nearer 
approach  to  transparent  glass  may  result.  Again,  certain 
sietallic  oxides  may  be  made  to  assume  a  vitreous  form, 
and,  when  mixed  with  silex,  to  produce  a  glass  possessing 
valuable  properties.  We  may  thence  regard  glass, 
generally  speaking,  as  resulting  from  the  mixture  and 
fusion  of  these  three  kinds  of  ingredients ;  and  the  pur- 
pose fulfilled  by  each  may  be  thus  understood: — the 
siliceous  substance  is  the  vitrifiable  ingredient ;  the  salt 
or  alkali  is  the  flux,  by  mixture  wilii  which  the  silex 
becomes  fusible ;  and  the  metallic  oxide,  besides  acting 

c3 
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as  a  flux,  imparts  certain  qualities  whereby  one  kind  of 
glass  is  distinguishable  from  another. 

Such  is  the  nature  of  vitrification,  a  process  which,  if 
we  may  judge  from  the  researches  made  within  the  last 
thirty  or  forty  years  in  Egypt,  and  the  discovery  of  the 
mode  of  deciphering  the  hieroglyphics  so  profusely  dis- 
played on  Egyptian  monuments,  was  known  in  very 
remote  ages.  Sir  J.  G.  Wilkinson  (*  Manners  and 
Customs  of  the  Ancient  Egyptians')  adduces  three  dis- 
tinct proo&  that  the  art  of  glass-working  was  known  in 
Egypt  before  the  exodus  of  the  children  of  Israel  from 
that  land,  tiiree  thousand  five  hundred  years  ago.  At 
Beni  Hassan  and  at  Thebes  are  paintings  representing, 
in  a  very  rude  form,  glass-blowers  at  work ;  and  from 
the  hieroglyphics  accompanying  them,  it  is  found  that 
they  were  executed  in  the  reign  of  a  monarch  who  occu- 
pied the  throne  at  about  that  period.  Again :  images  of 
glazed  pottery  were  common  at  the  period  under  con- 
fflderation,  the  vitrified  quality  of  which  is  of  the  same 
quality  as  glass ;  and  therefore  the  mode  of  fusing,  and 
t^e  proper  proportions  of  the  ingredients  for  making 
glass,  must  have  been  already  well  known.  Lastly,  Sir 
J.  G.  Wilkinson  adduces  the  instance  of  a  glass  bead 
about  three-quarters  of  an  inch  in  diameter,  which  Captain 
Henvey  found  at  Thebes,  and  which  contains  in  hiero- 
glyphic characters  the  name  of  a  monarch  who  lived 
fifteen  hundred  years  before  Christ. 

The  knowledge  of  the  manufacture  probably  travelled 
from  Egypt  to  Greece,  and  thence  to  Rome  and  modem 
Europe;  and  successive  improvements  have  not  only 
brought  the  art  to  a  high  degree  of  excellence,  but  have 
led  to  its  subdivision  into  several  kinds,  such  as  flint-glass,' 
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plate-glass,  window-glass,  and  green  or  bottle-glass 
making.  These  four  we  will  consider  in  succession,  begin- 
ning mthJUnt-^lass. 

There  are  flint-glass  works  scattered  in  many  different 
parts  of  the  country,  including  London.  These  establish- 
ments generally  comprise  numerous  buildings  and  rooms ; 
such,  for  example,  as  a  horse-mill,  for  grinding  old 
melting-pots,  as  one  of  the  ingredients  in  the  manufac- 
ture of  new  ones ;  a  room  wherein  ground  or  powdered 
clay  is  mixed  and  kneaded  into  a  working  state ;  another 
in  which  the  pots  are  made ;  others  for  drying  the  manu- 
&ctured  pots ;  rooms  for  storing,  washing,  and  preparing 
the  alkaline  salts;  others  for  washing  and  drying  the 
siliceous  sand ;  a  mixing-room,  wherein  the  sand,  alkali, 
and  oxides  are  combined ;  coking-ovens,  or  furnaces  for 
conyertiog  coal  into  coke;  the  glass-house  with  its 
working-furnaces,  pot-fumaoe,  and  annealing-oven ;  glass- 
cutting  and  glass-engraving  shops ;  and  others  for  sub- 
sidiary purposes :  the  whole  being  separated  more  or  less 
by  open  yards  and  passages.  The  routine  of  operations 
in  these  departments  will  come  successively  under  our 
notice. 

In  describing  the  vitrifiable  qualities  of  various  ma- 
terials, we  used  the  most  general  terms,  in  order  to 
include  all  kinds  of  glass  within  our  remarks :  but  it  is 
necessary  now  to  state  the  restrictions  which  are  required 
in  practice.  Although  most  earthy  substances  may,  by 
peculiar  treatment,  be  wholly  or  partially  vitrified,  yet 
stZesr,  or  JUnt,  is  that  which  possesses  the  most  valuable 
qualities.  Again,  although  many  alkaline  and  saline 
substances  might  be  used  as  fluxing  materials,  yet  soda 
and  potash,  in  one  or  other  of  their  forms,  arc  those 
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geamlily  employed  by  the  glaas-maker.  Lastly,  although 
many  metallic  oxides  might  be  similarly  yitrified,  yet  oxide 
of  lead  is  that  which  is  most  frequently  employed.  This 
being  premised,  we  may  state  that  the  materials  for  flint- 
glass  are  nearly  as  follow :— One  part  of  alkali  (carbonate 
and  nitrate  of  potash),  two  parts  of  oxide  of  lead,  three 
parts  of  sea-sand,  and  a  mimite  portion  of  the  oxides  of 
manganese  and  arsenic. 

The  term  *  flint-^ass'  is  given  because  flints  were  for- 
merly employed  as  the  siliceous  material:  they  were 
made  red-hot,  and  plunged  into  cold  water,  whereby  they 
were  so  fractured  and  disintegrated  as  to  be  easily  ground 
to  powder.  Sea-sand  is,  however,  now  found  to  answer 
the  same  purpose,  at  a  leas  expenditure  of  tioxe  and 
tn>able.  The  sand  employed  is  obtained  from  the  sea- 
shore at  Lynn  in  Norfolk,  and  ait  Alum  Bay,  Isle  of 
Wight ;  the  kinds  brought  from  hence  being  superior  to 
most  others.  A  few  years  ago,  a  portion  of  sand  brought 
from  Australifi  as  ballast  was  found  to  answer  the  purpose 
of  English  sand,  and  was  indeed  expected  to  be  superior ; 
we  believe,  however,  that  the  qualities  of  the  three  kinds 
are  now  ranked  nearly  on  a  level. 

The  sand,  being  impure  when  brought  to  the  works, 
18  conveyed  to  an  upper  room,  a^d  thrown  into  a  trough 
containing  water.  This  trough  is  capable  of  being  closed, 
and  is  fixed  on  horiznatal  pivots,  whereby  a  rocking 
motion  can  be  given ;  and  the  sand,  being  thus  driven 
from  side  to  side  in  the  water,  and  stirred  with  a  spade, 
loses  some  of  its  imporitiefi.  The  dirty  water  is  emptied 
into  a  duumel  in  the  £oor  of  tiie  room ;  and  the  same 
process  is  lep^Kted  seven  or  eight  times,  until  the  sand 
becomes  perfectly  clean.    It  is  then  placed  in  a  trough 
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orer  an  oven,  through  holes  in  which  it  passes,  when 
partially  dried,  into  the  oven  benea^,  and,  when  dried, 
leaves  the  oven  in  the  state  of  fine,  glittering,  white 
particles. 

With  regnrd  to  tiie  alkali  employed,  there  are  reasons 
why  potash,  in  the  form  of  carbonate,  is  preferable  to 
other  kinds ;  the  carbonic  acid  being,  however,  dissipated 
during  the  melting,  and  leaving  the  potash  in  a  pure 
state.  The  carbonate  of  potash  is  obtained  from  Canada 
and  the  United  States,  and  requires  a  Tptoeen  of  washing 
previons  to  use.  It  is  conveyed  to  an  underground  apart- 
ment, in  which  are  washing-bins,  settling-pans,  evaporat- 
ing-pans,  and  other  necessary  apparatus.  The  state  to 
which  the  carbonate  is  brought  by  the  process  of  cleandng 
is  that  of  fine  white  grains,  diflfering  bat  little,  to  an  un- 
practised eye,  from  the  prepared  sand. 

Oxide  of  lead,  both  in  the  form  of  litharge  and  of 
minium,  or  red-lead,  is  employed  in  fiint-glass  for  the 
following  reasons: — it  is  a  powerful  flux,  enabling  the 
sand  to  melt  more  readily,  and  it  gives  the  glass  greater 
density,  greater  power  of  refracting  light,  greater  lustre, 
greater  resistance  to  fracture  from  sudden  heat  and  cold, 
and  greater  ductility  during  the  woricing.  If  there  be 
too  mnch  of  this  material,  the  glass  becomes  inconve- 
niently soft. 

The  other  ingredients  in  flint-glass,  which  are  very 
small  in  quantity,  are  used  as  purifying  and  bleaching 
agents ;  and,  as  well  as  the  oxide  of  lead,  require  but 
little  preparation  on  the  part  of  the  glass-maker. 

Let  us  assume  that  these- several  ingredients  are  in  a 
sufficiently  prepared  state.  They  are  taken  to  the  *  mix- 
ing-room,' which  contains  several  long  bins  or  boxes; 
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and  after  being  weighed  in  proper  proportions,  the  in- 
gredients are  sifted,  mixed  in  the  bins,  and  brought  to 
a  state  fit  for  the  melting-fumaoe.  Here  we  must  leave 
them  for  the  present,  remembering  that  the  state  in 
which  the  ingredients  are  put  into  the  melting-pots  is 
that  of  a  salmon-coloured  powder,  the  red  tinge  being 
given  by  the  oxide  of  lead. 

The  meUing-pots,  and  their  mode  of  preparation, 
now  deserve  our  notice.  The  reader  will  not  be  sur- 
prised to  hear  that  the  manufacture,  drying,  and  bak- 
ing of  the  glass-pots  are  important  processes ;  since 
one  pot,  when  filled,  contains  sixteen  hundredweight 
of  glass,  the  preservation  and  proper  melting  qf  which 
are  essential  to  the  subsequent  labours  of  the  glass- 
worker. 

There  is  a  particular  kind  of  clay,  brought  from  Stour- 
bridge in  Worcestershire,  which  seems  better  calculated 
than  any  other  as  a  material  for  the  glass-pots,  and 
which  is  dug  from  the  soil  in  a  hard  state,  ground  fine, 
barrelled,  and  sent  up  to  London.  The  broken  or  worn- 
out  pots  are  likewise  found  to  be  useful  when  employed 
in  combination  with  new  clay ;  four  parts  of  new  clay 
being  mixed  with  one  part  of  old  pots,  ground  by  a 
horse-mill,  and  sifted  to  fine  powder.  The  mixed  ingre- 
dients are  then  either  kneaded  together  by  machinery, 
or  are  trampled  by  the  naked  feet  of  men,  according  to 
the  establishment  where  the  operations  are  conducted. 

The  services  of  the  *  pot-maker '  are  now  called  for. 
The  melting-pots  for  flint-glass  are  not  moulded,  but  arc 
built  up  piecemeal,  each  piece  being  rolled  into  a  cylin- 
drical form,  and  laid  in  a  curve  on  preceding  rolls.  If 
we  could  imagine  a  boy's  grotto  to  be  built  of  these  cla^ 


nillf  instcftd  of  ojster-shells,  we  might  fbno  m  idea  ot 
the  potter's  operatiims,  whh  thii  imporUDt  addition,  that 
ereiy  roll  of  cIh;  is  bo  tboroughly  pressed  and  sqneeied 
as  to  expel  all  the  air  from  between  the  rolls,  and  to 
ftmn  a  nniform  and  thick  wall  or  cniat.  The  manipula- 
tions of  the  potter  are  itided  hj  a  few  simple  tools; 
and,  keeping  four  in  progress  at  once,  working'a  little 
on  each  in  turn,  he  completes  the  four  in  six  dajt.  Few 
persons,  probably,  on  hearing  of  a  '  melting-pot,'  woold 
inoagine  the  weight  and  bulk  of  those  here  alluded  to. 
The  wdght  of  claj  required  for  one  pot  is  nearljr  one 
thousand  pounde;  and  the  dimensions  of  the  finished 
vessel  are  about  three  feet  in  height,  two  and  three- 
qnarters  in  diameter,  and  from  two  to  three  inches  thick. 
The  shape  is  nearly  cylindrical,  with  a  hemisphericai 
top  and  a  flat  base,  and  there  is  only  one  opening,  about 
tagbt  or  ten  indites  in  diameter,  at  die  upper  part  of  one 
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The  longer  these  pots  can  be  left  before  they  are 
used,  the  better ;  consequently  it  b  important  to  keep  a 
considerable  number  on  hand.  The  pots  are  kept  in  a 
laq;e  room  for  several  months,  during  which  time  the 
evaporation  from  the  damp  clay  is  considerable,,  and  is 
allowed  to  go  on  very  gradually,  in  order  to  ensure  an 
equable  state  throughout  the  thickness  of  the  pot.  When 
the  drying  is  effected,  the  pots  are  taken  as  wanted  to  an 
adjoining  room,  kept  at  a  higher  temperature,  and  are 
then  placed  in  the  '  pot-arch.'  This  arch  is  a  small 
fiunace  capable  of  containing  two  or  three  pots ;  and  the 
pots  are  there  exposed  for  five  days  to  a  very  intense 
heat 

The  ingredients  are  prepared ;  the  melting-pots  are 
made  and  hardened;  and  it  is  now  time  to  visit  the 
'  glass-house  *  itself-— the  part  of  the  building  to  which 
all  the  others  are  subsidiary.  This  is  generally  a  spa« 
cious  room,  fifty  or  sixty  feet  square,  with  an  earthen  floor, 
bounded  by  brick  walls,  lofty  and  dimly  lighted,  and 
covered  by  an  iron  or  tiled  roof.  This  is  the  shell  or 
crust,  the  kernel  of  which  is  the  melting-furnace.  The 
form  and  size  of  the  furnace  differ  in  different  works,  but 
in  one  establishment  in  London  each  furnace  (there 
being  two)  is  a  circular  dome,  about  fifteen  feet  in  dia- 
meter and  the  same  in  height ;  and  its  internal  construc- 
tion may  be  understood  by  supposing  two  basins,  one 
shallow  and  the  other  deep,  to  be  inverted  and  placed 
one  on  another,  the  shallower  one  underneath.  The 
inner  basin  encloses  a  space  containing  the  pots,  the 
fuel,  and  the  flame  and  smoke  arising  therefrom ;  this 
flame  and  smoke  reverberate  6rom  the  vaulted  roof,  and 
pass  up  through  flues  into  the  cavity  between  the  two 
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basins,  whence  the  smoke  passes,  by  a  bent  pipe,  into 
the  chimney.  All  is  constructed  of  brick,  and  lined 
with  day  capable  of  resisting  &e  fiercest  heat. 

The  &el  for  this  fiBrmoe  is  laid  an  an  iron  grating  in 
the  middle,  in  OQDneclion  with  which,  and  beneath  the 
glass-house,  is  a  series  of  passi^ges  nmning  in  various 
directions  to  the  extent  tif  some  hundred  feet,  and  in- 
tended to  furnish  the  channels  for  a  powerful  draught, 
which,  pasang  upwards  through  the  grating,  keeps  the 
fuel  in  an  intensely  ignited  state.  The  roof  of  the  inner 
dome  of  the  furnace  is  about  ^ye  or  six  feet  from  the 
ground;  and  the  flame  and  heated  air,  reverberating 
from  this  roof,  maintain  a  very  high  temperature  within 
the  internal  area. 

Formerly,  the  fuel  employed  used  to  be  coal,  but  it  is 
now  found  that  in  London  many  advantages  result  from 
em{^oying  oven-burned  coke  instead ;  and  some  of  the 
glass-houses  have  conveniences  at  hand  for  making  coke. 

The  melting-pots  being  of  large  dimensions,  openings 
or  arches  of  suffident  size  are  left  in  the  sides  of  the 
furnace,  to  allow  of  the  pots  being  introduced;  after 
which  tiie  openings  ard  bricked  up.  A  pot,  when  onoe 
introduced  into  the  furnace,  is  seldom  removed  until 
worn  out ;  but  as  the  average  duration  of  a  pot  is  not 
more  than  two  or  three  months,  these  removals  frequently 
occur.  The  withdrawal  of  an  old  pot  and  replacing  it 
with  a  new  one  is  called  '  setting  a  pot,'  and  constitotes 
tiie  most  arduous  and  indeed  feaiful  operation  of  the 
glass-house,  and  Hie  one  to  whidi  the  men  are  wont  to 
refer  as  proof  of  their  power  of  heat-endurance.  It  fre- 
quently happens  that  the  oJd  pot  breaks,  and  the  pieces, 
beconring  partiaHy  vitrified,  adbere  to  the  bottom  of  the 
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furnace:    in  sudi  case  the  men  stand  in  front  of  tho 

fiercely  heated  openbga,  and  dig  up  and  rcmore  the 
broken  fragments  of  pot  by  means  of  crow-baia  and  other 
instruments.  While  the  removal  of  the  old  pot  is  in 
progress,  the  new  one  is  kept  at  a  white  heat  in  the 
'  pot-arch,'  a  pot-furnace  within  a  few  yards  of  the  melt- 
ing-fumaee ;  and  when  the  transference  is  to  take  place, 
the  door  of  the  arch  is  opened,  a  low  iron  carriage  is 
wheeled  in  and  tilted  eo  as  to  lift  up  and  draw  out  die 
pot,  and  the  latter,  at  a  glowing'  white  heat,  is  nheeled 
to  the  furnace,  and  there  deposited  in  its  proper  place. 
When  the  adjustment  is  properly  made,  the  opening  is 
immediately  bricked  up.  The  temperature  to  which  the 
men  are  exposed  in  this  operation  (which  sometimea  lakes 
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sereral  hours)  may  be  imperfectly  imagined  when  we 
remember  that  the  other  pots  in  tho  furnace  may  at  &at 
time  be  at  a  perfectly  white  heat. 

In  some  kiada  of  glsss-manuftcture  open  melting- 
pots  are  used,  whereby  the  fusion  of  the  ingndients  b 
e&cted  in  a  shorter  time.  But  flint-glass  is  liable  to 
be  injured  by  the  carbonaceouB  and  gaseous  matton 
arinng  from  the  fuel,  and  therefore  the  pots  ere  corerad 
in.  Each  pot  is  so  pUced  in  the  furnace,  that  llis 
mouth  shall  be  directed  outwards;  and  this  projecting 
mouth  is  so  bricked  and  clayed  round  as  to  prevent  the 
escape  of  Same.  By  this  arrangement  every  part  of  th* 
pot,  except  the  mouth,  is  surrounded  by  a  fierce  hMt; 
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and  although,  on  looking  through  this  orifice  from 
without,  a  fiery  whiteness  is  seen,  yet  this  results  from 
the  interior  of  the  pot,  and  not  firom  the  interior  of  the 
fiimace  itself,  the  latter  being  entirely  shielded  from 
Tiew. 

Su(^  is  the  melting-furnace,  provided  in  this  way  with 
seren  pots ;  and  we  now  follow  the  routine  of  processes 
connected  with  the  melting. 

The  management  of  a  glass4iouse,  in  respect  to  timey 
IB  somewhat  curious  and  worthy  of  note.  The  filling  and 
emptying  of  a  melting-pot  are  in  general  so  managed  as 
to  occupy  one  week.  On  Friday  morning  the  necessary 
arrangements  for  filling  commence.  The  mixed  ingre- 
dients are  brought  to  the  furnace  in  wooden  vessels,  and 
then  thrown  into  the  pots  by  means  of  shovels,  through 
the  openings  before  alluded  to.  About  four  hundred- 
weight is  put  into  each  pot ;  the  mouth  is  closed ;  the 
^iie  kept  burning  strongly ;  and  the  ingredients  allowed 
to  sink  and  melt.  Three  or  four  hours  afterwards,  the 
hole  is  again  opened,  another  equal  supply  thrown  in, 
aaod  another  equal  space  of  time  allowed  to  elapse;  This 
is  repeated  four  times,  until  each  pot  contain  its  full 
quota  of  about  sixteen  hmidredweight.  When  all  the 
pots  are  filled,  every  orifice  is  stopped  up,  the  fuel  is 
urged  to  vivid  combustion  by  increased  draught  irom 
beneadi,  and  the  ingredients  remain  throughout  Saturday 
and  Sundi^  exposed  to  an  intense  beat.  At  stated  in- 
tervals a  small  opening  is  made,  and  a  little  of  the '  metal* 
{as  the  ^ass  is  technically  termed)  is  withdrawn  to  test 
its  progress.  In  some  glass-works  a  considerable  quan- 
tify of  scum  rises  to  the  snrfoee  of  the  glass  while  melt- 
iag ;  but  there  is  not  miK^  in  a  flint-glass  furnace,  on 
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account  of  the  puritj  of  the  materials,  and  thif  little  is 
remored  by  skimming. 

On  Monday  morning  all  is  ready  for  the  glasKkworkers , 
the  pots  are  &11  of  *  metal,.'  looking  like  liquid  fire,  and 
a  large  party  of  workm^  assemble  roimd  the  fiimaoe* 
The  mouths  are  opened,  so  as  to  afford  access  to  the 
melted  glass ;  and  smaller  holes  are  c^ned  also,  at  whidi 
the  working-tools  are  heated. 

Flint-glass  ware,  such  as  drinking-rglasses,  cruets,  de» 
canters,  lustres,  lamp-shades,  phials,  &c.,  are  made  partly 
by  blowing,  partly  by  manual  working,  and,  in  a  smaller 
degree,  by  moulding  or  casting,  in  a  way  which  we  will 
endeavour  to  describe.  Let  us  first  take  the  mode  of 
making  the  common  four-sided  perfumery  bottles.  A 
man  takes  a  hollow  iron  tube,  about  ^we  feet  long  and 
half  an  inch  in  diameter,  and,  dipping  one  end  into  a 
pot  of  melted  glass,  collects  a  small  quantity  at  the  ex- 
tremity. The  glass  appears  like  a  projecting  lump  of 
red-hot  iron,  and,  from  its  consistence  (between  that  of 
treacle  and  of  putty),  is  just  able  to  be  retained  on  the 
tube.  The  workman  rolls  the  glass  on  a  flat  plate  of 
iron,  thereby  giving  it  a  cylindrical  form,  and  pinches  a 
part  of  it,  by  means  of  a  small  instrument,  to  form  the 
neck  of  the  bottle.  He  next  inserts  the  end  of  the  tube 
into  a  small  brass  mould  lying  on  the  ground,  shuts  the 
two  parts  of  which  the  mould  consisted,  and  blows 
through  the  tube.  This  double  operation  produces  a 
curious  effect ;  for  while  the  mr  from  the  lungs,  passing 
through  the  tube,  makes  the  mass  of  glass  hollow,  the 
mould  at  the  same  time  imparts  to  it  the  external  form 
required.  The  mould  being  opened,  the  glass— now  in 
the  form  of  a  bottle— is  withdrawn,  still  adhering  to  the 
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end  of  t]ie  rod.  Mid  is  detached  b;  a  digbt  touch  with  a 
pece  of  cold  iron.  All  thia  is  done  In  about  half  a 
minute ;  and  during  the  latter  part  of  the  procees  another 
workman  b  gathering  and  rolling  a  similar  portion  of 
glass,  to  that  one  mould  serves  for  both.  When  the 
bottles  are  severed  from  tlie  tube,  they  are  taken  up  on  the 
end  of  a  heated  rod  by  a  third  workman,  who  re-heats 
them  (for  by  this  time  they  are  below  red-heat),  and  by 
meana  of  a  few  simple  toob  finishes  the  necks  and  mouths 
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ts  fast  as  the  other  two  can  make  the  bottles.  The 
lower  of  the  two  preceding  cuts  represents  one  form  of 
moold  used  bj  the  glass-vorker ;  while  the  upper  one 
TCfn^sents  the  insertion  in  the  mould  and  the  blowing. 

I^t  u3  nest  take  an  article  of  more  elegant  and  com- 
plicated form,  such  at  a  clai^t-jug,  and  trace  the  pn^re«g 
of  its  manufacture.  The  workman,  with  a  heafier  tube 
than  the  one  before  alluded  to,  gathers  a  conaiderablc 


f^paring  far  glu-blowCo^ 
quantity  of  metal ;  wliirls  it  twice  or  thrice  round  his 
head  to  elongate  the  mass,  rolU  it  on  a  flat  iron  plate  to 
give  it  a  regular  shape ;  and  blows  through  the  tube  trom 
the  other  end,  to  make  the  glass  hollow.  The  roini^ 
and  blowing  having  been  repeated  two  or  three  times, 
another  workman  receives  it  and  aits  down  in  a  chair 
hating  two  flat  paraUelannssloping  downwards    Ti^en, 
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restiog  the  tube  on  these  ansa,  he  rolls  it  backwards  and 
forwards,  to  keep  the  gloss  from  bending ;  and  a  bof. 


rii^if  dnwB  at  ^  oAo- end,  Uow  dm^  A*  kriN^ 


tm^  the  wtukxtam  briogB  the  hub  into  fbnn,  niUag 
tbe  tabe  o— tianilly,  md  hnariig,  Ihfi  ijlrf  i  inmiKlf  » 
14CWUIU  tiie  pn^er  ctauHtiBce.  AaoAw  wottaiB, 
Mlkd  tlw'&ota^'  tfaw  hringmadawriicd  ghw  — 


the  end  of  a  rod,  and  applies  it  to  the  end  of  the  blown 
mass,  to  which  it  instantly  adheres.  This  ii  soon  shaped 
into  a  foot ;  and  die  whole  is  transfened  irom  th«  tabe 
to  a  rod  called  the  'puntj,'  the  latter  tieing  made  to 
adhere  to  the  foot  of  the  vessel  by  a  little  melted  glass, 
■ad  the  tube  hemg  detached  by  a  touch  with  a  piece  of 
<xM  iron  at  its  junction  with  the  glass.  The  glass  thus 
trenrfCTred,  the  DMking  of  the  upper  part  of  the  ve^el 
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prooeedt.  With  the  »kl  of  fld«on,  a  pieoe  of  glowing 
gks8  is  cat  off,  80  as  to  allow  of  a  depreflrion  for  tho  lip 
of  the  jug,  and  the  edge  is  bent  and  curved  with  a 
dexterity  altogether  beyond  the  scope  of  description. 
Sometimes  one  prong,  sometimes  both  prongs  of  the 
tODgi  are  inserted  in  the  mouth  of  the  jug,  and  the  inter- 
sal  cavity,  as  well  as  the  external  sur&oe  of  the  jug,  are 
gradually  modelled  into  shape.  An  attendant  workman 
next  brings  a  smaller  mass  of  melted  glass  on  the  end  of 
another  rod,  which  is  attached  to  the  vessel,  and  curved 
in  the  form  of  a  handle  by  a  few  delicate  manoeuvres. 

The  rapidity  with  which  these  operations  are  effected 
almost  baffles  the  ^eye  of  a  spectator.  The  glass  is  in 
such  a  medium  state  between  a  solid  and  a  liquid,  that 
while,  on  the  one  hand,  it  would  drop  from  the  tube  if 
not  kept  rotating,  it  is,  on  the  other,  capable  of  being 
pulled,  twisted,  stretched,  cut,  pressed,  and  worked  in 
various  ways.  No  mould,  stamp,  or  press  is  employed 
in  the  manu&cture  of  such  an  article,  the  whole  being 
effiscted  by  the  manual  dexterity  and  accurate  eye  of  the 
workman,  aided  by  a  few  of  the  most  simple  tools. 
Great,  indeed,  is  the  surprise  excited  at  seeing  such  an 
elegantly  formed  vessel  manufactured  ifi  such  a  way  in 
the  space  of  ten  or  twelve  minutes  :  we  here  allude  to 
the  making  only,  for  in  the  figure  (on  the  preceding 
page)  the  jug  is  represented  in  its  finished  or  '  cut  *  state. 
The  eye  of  the  workman  detects  when  the  glass  is  be* 
coming  too  cold  for  working,  and  he  holds  it  for  a  few 
seconds  at  the  '  working-hole,* — one  of  the  pot-mouths. 
After  every  such  re-heating,  he  sits  down  again,  and  rolls 
the  tube  on  the  *  chair-arms,*  with  the  glass  projecting 
over  near  his  right  hand. 


In  tdl  Yeflsels  |xrovided  with  a  leg  and  foot,  such  at 
wine-glaases,  the  leg  is  formed  of  one  dip  of  glass,  and 
the  foot  of  another,  eaeh  in  turn  bdng  attached  to  the 
bodjr  of  the  veasel,  and  worked  into  shape.  In  such 
articles  as  ttlvers,  dishes,  or  shallow  vessels  generally, 
the  workmui,  after  lia^ing  his  mass  of  glass  hollowed  hy 
blowing,  transfers  it  from  die  working^tube  to  the  punty : 
the  hole  left  where  the  tube  had  been  attadied  he  gra- 
dually enlarges,  by  whirling,  modelling,  re-heating,  and 
bending,  until  the  glass  expands  to  the  wide  flat  concave 
form  required.  In  any  vessel  to  be  provided  with  a 
handle,  a  lump  of  glass — in  the  pasty  or  rather  semi-solid 
state  to  which  we  have  before  alluded — is  attached  at 
one  spot,  drawn  out,  dexterously  curved,  and  attached 
also  at  another  spot,  an  operation  nearly  as  surprising  as 
any  in  the  manufacture,  since  the  workman  has  no  guide 
but  the  accuracy  of  his  eye  in  suddenly  forming  the 
handle.  In  such  a  production  ais  a  lamp  or  chandeKer 
shade,  the  mass  requires  ftequent  re-heating,  on  account 
of  the  large  size  attained ;  and  whenever  the  mass  of 
glass  has  to  be  tlius  repeatedly  heated,  a  constant  rota- 
tion is  given  to  the  tube  or  rod,  to  preserve  a  circular 
form  in  the  article  attached  lo  it.  While  re-heating 
at  the  furnace,  this  rotation  is  maintained  as  much  as 
on  the  'chair-arms,'  a  resting-groove  being  placed  in 
front  of  the  furnace-mouth,  for  the  support  of  the  rod 
while  rotating. 

The  ductility  of  the  melted  glass,  or  that  property  by 
which  it  is  capable  of  being  drawn  out,  is  perhaps  no- 
where so  strikingly  shown  as  in  the  making  of  glass 
tubes,  such  as  are  employed  for  thermometers,  baro- 
meters, &c.     A  workman  collects  a  quantity  of  glass  on 
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Ae  md  of  a  tube,  loUftit  a  an  iroa  plate  Into  a  cjifin- 
iiical  fivm^  bkMva  into  k  to  fxntacMitywiiiB,  md 
iMlda  it  tvwds  a  Moood  woiiBDaiiy  wiio  attaches  a 
iMMftedTodtotiia«lfaer«iid^  Ilia  maM,  to  wliicli  it  m^ 
•Undy  adheres.  Hie  two  men,  fltaBdiag  oppente  eacb 
etiiflr,  thea  wilk  baekwaidt,  tiie  givB  ^ongaCiiig  as  tiiey 
paeaeed,  vntilatDhelbHjorfifly  feet  leng^lsprodiieed. 
This  laba  ianvgs  doini  as  it  ia  IbnBad,  aad  resfs  ona  lad* 
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4er  or  frame  laid  along  the  floor  of  the  glass-house :  aad 
hy  the  time  idl  the  mass  of  glass  is  thus  drawn  oot^  a 
tube  almost  perfectly  equable  in  thif^^rw^iffs  is  foraied 
with  a  bore  or  perforation  running  through  its  whcde 
length.  The  preservation  of  this  bore  is  one  of  the 
most  singular  parts  of  the  process,  the  elongated  tuba 
aoquiriag  a  bore  of  the  samejbrm  as  is  givea  to  the 
canty  ia  Ihe  mass  of  glass,  however  much  reduced  in 
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XftsH[iriitbflDa0BMABn{tiw9NnBBBttL€iliMB&  is 
tD  be  flattMad,  ao  tmtohemsmeeHy  ykiiile  wiiea  vieiwtd 
ktenOIy,  TkwJattenalfhi^ittpmBiilsthefom^l^ 
JbOTfr  of  dw  tabe;  and  w  wiicr  to  ivoduoe  k^  ^  ihm 
«f  ^MB,  after  haidzig  been  bbim  boUow,  is  gtntlj 
pneiaed  o»  two  eppoattf  sdes,  vbembgr  a  flattening  of  tbe 
inteniid  canty  ia  fnacbeed ;  while  Weztenial  aaefiMe 
3ft  agm  made  cylindrical  by  iw^^ipfiiiig  iato  tke  mekiagt- 
poL  Tins  krna^  t.  «r  flat  witibia  and  cfcidar  without,  is 
vdaMd  Aroo^iout  the  Babsei|DeBt  dbngfation,  notwilii- 
Blawdiiig  the  vast  diflnalion  ia  theaeetiond  ana  of  the 
^be.  IfoBt  kmds  ef  gfaBB-tafaoigy  hr  metoondegicaly 
^ticaly  or  odwr  pm^oses,  are  prodacad  ia  a  maimer 
■cari^  analogous  to  that  here  dMoibed;  the  length,  of 
tabkig  beasg  afterwarda  eat  into  eonrenient  portions. 
Mast  persms  harve  probably  seen  or  heard  of  *^  Glaaa- 
working  exhibitions,"  in  which  trinkets  and  toys  are 
amia  in  a  Teiy  delieateand  neat  manner  oat  of  melted 
or  aoAened  glass^  Altfasngh  the  glass  is,  in:  these  cases, 
melted  at  a  blowpipe  instead  of  a  fuvnaoe,  yet  the  piu- 
d^e  by  which  the  azhibit(»'  is  enabled  to  psDceed  is  the 
same  as  that  devdoped  in  tube-making,  and  cadk  for  oar 
aasent  t&  tiie  reonrk  that  '*  flint-glass  posaesses,  atihe 
woridng  beat,  a  degree  9i  tenacity  and  dnetlHty  not  to  be 
Amid  in  any  oAer  sobstanoe  ia  nafiiB«." 

We  will  now  qiat  the  melting-fiuiiace,  and  wateh  the 
aanni&etured  artidea  in  the  process  df  ^annealing/ 
"The  ofajeet  ef  tins  preoeaa  is  to  render  the  ghos  leai 
Imtile,  and  less  Sable  to  fiaetare  fi^om  sadden  aheraatiana 
eftempentive.  If  a  gkss  vessel,  made  at  the  high  t«»- 
pafBuiti  neoeanry  fer  woikiaj^,  were  allowed  at  once  to 
mqI  in  Ute^  open  air,  tiie  smftces  of  Ae  vessel  yrwM 
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oool  and  contract  nMNre  npidl j  than  the  interior  fubfitancoy 
whereby  the  glass  would  be  in  an  unequable  state  of 
elasticity,  and  therefore  liable  to  fracture.  We  have 
seen  a  piece  of  thick  glass-tube,  which  had  been  plunged 
while  hot  into  cold  water:  the  interior  sur&ce  was 
cracked  to  such  a  degree  as  td  appear  like  a  surface 
covered  with  crystals.  There  are  philosoj^ical  toys, 
known  as  '  Bologna  phials*  and  *  Prince  Ruperta 
Drops,'  whidi  are  nnilariy'tieated,  by  being  pluq^ed 
into  cold  water  while  yet  bot:  the  exterior  becoiBes 
cooled  and  fixed  before  the  interior  has  time  to  contract 
in  a  corresponding  degree ;  the  consequence  of  which  is, 
that  this  unusual  state  of  tension  causes  the  whole  to  be 
shattered  to  atoms  when  the  smallest  incision  or  scratch 
is  made  on  the  surface.  To  avoid  such  an  inconve- 
mence  as  this,  glass-ware  is  suffered  to  cool  by  very  slow 
degrees. 

This  slow  cooling  takes  place  in  an  annealing-oven 
called  a  '  leer ; '  a  name  for  which  it  would  not  perhiq;>s 
be  easy  to  furnish  a  reason,  unless  it  be  an  instance  of 
the  Anglicised  foreign  terms  used  in  a  glass-house,  and 
of  which  the  'punty,'  or  working  rod,  and  the 
^marver,'  or  iron  plate,  furnish  examples— these  two 
terms  being  derived  from  the  Frendi  '  pontil'  and 
'  marbre.'  The  oven  has  the  form  of  a  long  flat  arch, 
sixty  feet  in  length  or  depth,  ^re  feet  wide,  and  from 
one  to  two  in  height.  Adjoining  the  door  of  the  oven 
<m  each  side  is  a  furnace,  by  which  a  high  temperature  is 
maintained ;  but  as  there  is  no  other  heating-power,  the 
oven  experiences  less  and  less  of  the  heat  as  the  distance 
from  the  mouth  is  greater,  until,  at  the  remote  extre- 
i&ity,  the  temperature  is  scarcely  higher  than  that  of  the 


Airrounding  atmosphere.  Along  the  floor  of  the  oven  is 
a  miniature  railway  upon  which  two  rows  of  iron  trays, 
called  '  leer-pans/  travel. 

Such  being  the  arrangement,  and  all  the  operations 
being  in  full  play,  the  annealing  proceeds  as  follows : — 
As  soon  as  a  glass  vessel  is  formed,  a  boy  carries  it, 
either  on  a  wooden  shovel  or  by  means  of  a  pronged 
fork,  to  the  Meer,*  and  places  it  in  one  of  the  pans. 
This  continues  until  one  pan  is  full ;  and  the  pan  being 
then  wheeled  onward  by  means  of  a  windlass,  another  is 
laid  in  its  place,  similarly  filled,  and  similarly  wheeled 
on ;  and  so  on,  one  pan  after  another.  By  this  means, 
the  pan  first  filled  is  drawn  farther  and  farther  from  the 
heat,  whereby  the  annealing  or  gradual  cooling  is  effected. 
The  time  required  for  annealing  varies  from  twelve  to 
mxty  hours  according  to  the  thickness  of  glass  ia  the 
article  manufactured ;  and  matters  are  so  arranged  as  to 
have  similar  articles  in  the  oven  at  one  time,  in  order 
that  the  same  routine  may  be  available  for  all;  or  else 
to  make  the  two  rows  of  pans  travel  with  different  speed. 
There  are  some  annealing-ovens  in  which  the  process  is 
dififerently  conducted :  they  are  much  shorter,  and  more 
equably  heated  In  the  different  parts ;  and  after  being 
filled  with  manufactured  articles,  the  mouth  is  closed, 
and  the  fire  allowed  gradually  to  go  out,  whereby  the 
whole  oven  loses  its  heat  by  slow  degrees.  The  form  first 
described  is,  however,  found  most  advantageous  in  the 
flint-^lass  manufacture. 

Many  articles  of  flint-glass  ware  are  deemed  finished 
when  they  leave  the  annealing-oven,  and  are  accordingly 
warehoused ;  but  the  brilliant  display  of  a  sideboard  or 
dinner-table  owes  much  of  its  attraction  to  the  cut,  or,  if 
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4k  teim  lie  allowable,  wiiptaved  fcvms  of  tbe  glass 
vGflBolc.  This  CBtfing  is  oflfeotcd  aner  tke  tsbsoIs  aFa 
aoMealed,  aod,  in  mosi  glass-woiks,  in  a  distinct  tiinl<fing'y 
If  a  proeess  witoUj-  diferent  ffom  tiiofle  liifheilo  de- 
scribed. The  glass-cutting  room  has  several  oempart* 
flHSBti  l(9r  an  equsd'  anmber  of  nwii.  In  front  of  eadi 
wwLiaaii  is  a  thin  vbeel  vevolving  en  a  barizontai  axis ; 
and  aiboTO  some  of  tlie  wheels  are  wlmcIs  containing  a 
■Bztwe  of  sand  and  waiter,  which  drops  through  a  small 
orifice  in  liie  bottom,  and  fidls  on  theedge  of  l3ie  wheel. 
All  the  wheels  tfe  set  in  moffeloR  by  steam-power,  and 
eadi  woikman  has  tibe  meaaes  of  unfixing  his  whed,  and 
putting  OB  anotber  of  a  di£ferent  kind.  These  wheels 
are  of  Tarions  siaes,  and  made  of  various  substances,  such 
ad  cast-iron,  wrougfat-iroa,  Yorkdiire  stone,  and  willow* 
wood.  The  edge  of  the  wheel  is  that  part  by  which  the 
gfHKB&g  is  effected ;  andd^feircnt  shapes  and  tfaic^esses 
are  given  to  these  edges,  in  order  to  produce  difierent 
results. 

The  workman  takes  liie  glass,  decanter,  or  other 
manufactured  article,  and  holds  it  s^inst  tiie  edge  of  the 
perolving  wheel,  by  whidi  the  substance  of  the  glass  is 
grotmd  down,  and  fiat  or  curved  surfaces  produced.  The 
Toss^  is  held  in  YBrioi»  portions,  according  to  the 
pattern  required  4  accuracy  of  eye  and  steadSness  of  hand 
being  indispensable  in  the  workman.  The  iron  wheels, 
with  sand  and  wata*,  are  used  for  grinding  away  the 
sdbatance  of  the  glass ;  &e  stone  wheel,  with  clean  water, 
for  smoothing  the  scratched  surfaces ;  and  the  wooden 
wheel,  with  rotten-stone  and  putty-powder,  for  polishing. 

By  a  modification  of  this  griiKfing  or  cutting  process 
the  stoppers  or  stopples  for  bottles  are  ground,  and  the 

1/3 


6S  BRITISH  IIAHIIFACTDBM. 

necks  of  small  bottles  made  truly  circular  by  attacfaing 
them  to  a  kind  of  lathe,  and  applying  small  tools  to  the 
surface  while  revolving.  The  value  of  well-stopped 
bottles  to  the  chemist  renders  this  operation  one  of 
nicety  and  importance. 

In  addition  to  the  cut  sur&ces  of  glass  vessels,  whereby 
such  a  lustrous  play  of  colours  is  produced,  the  more 
costly  articles  are  engraved,  that  is,  devices  are  cut  on 
the  surface  more  delicate  than  can  be  produced  by  the 
cutting-wheel.  The  glass-engraver,  seated  at  a  bench 
before  a  small  lathe,  has  at  hand  a  series  of  little  metallic 
disks  or  wheels,  generally  made  of  copper,  and  varying 
from  an  eighth  of  an  inch  to  two  inches  in  diameter.  He 
attaches  one  of  these  to  his  lathe,  touches  the  edge  of 
the  rotating  disk  with  a  little  emery  moistened  in  oil, 
and  then  holds  the  glass  vessel  against  the  edge  of  the 
disk,  by  which  very  minute  scratches  or  indentations  are 
produced.  By  dexterous  changes  in  the  position  of  the 
glass,  and  in  the  form  and  size  of  the  disks  employed,  he 
combines  these  indentations  so  as  to  produce  beautiful 
intaglios  or  sunken  pictures. 

This  is  strictly  a  branch  of  the  Fine  Arts,  and  as  sudi 
places  the  engraver  on  a  different  level  from  the  other 
workmen.  Taste,  both  natural  and  cultivated,  a  know- 
ledge of  the  external  forms  of  natural  objects,  and  a  deli- 
cacy of  eye  and  hand,  are  all  required  in  thb  operation. 
A  laudable  attempt  is  now  being  made  in  England  to 
difiuse  among  workmen  a  more  extensive  knowledge  of 
the  Arts  of  Design  than  has  yet  been  possessed  by  them ; 
and  such  operations  as  those  of  glass  cutting  and  engrav- 
ing afford  an  ample  field  for  the  display  of  this  kind  of 
knowledge. 


.  Tiie  most  profitable  and  important  articles  of  flinl- 
glass  are  sudi  as  are  largely  employed  and  have  a  current 
sale;  but  the  costly  and  delicate  articles  occasionally 
produced  call  for  great  skill  and  inventive  ingenuity. 
There  is  a  kind  of  cut-glass  in  which  the  projecting  parts 
of  the  pattern  are  coloured  and  the  sunken  parts  colour* 
less.  These,  are  produced  in  a  remarkable  way;  for 
after  the  working-tube  has  collected  nearly  sufficient 
colourless  glass  from  one  pot,  the  mass  is  dipped  into  an- 
other containing  glass  which  is  coloured  by  the  addition 
of  certain  metallic  oxides,  by  which  an  external  coating 
of  coloured  glass  is  given  to  the  mass.  When  the  blow- 
ing and  modelling  are  completed,  this  exterior  coating 
is,  in  the  finishing  process  of  cutting,  ground  away  in 
some  parts  and  left  remaining  in  others*  thus  producing  a 
singularly  delicate  effect. 

Another  kind  of  ornamental  manufacture  is  the  '  crys- 
tallo-ceramie/  or  glass-incrustation,  patented  by  Mr. 
Pellatt  some  years  ago,  and  consbling  of  an  opaque  sub- 
stance imbedded  in  a  mass  of  colourless  glass.  A  medal- 
lion or  bas-relief,  representing  any  device  whatever,  is 
moulded  in  a  peculiar  kind  of  clay  capable  of  resisting 
the  heat  of  melted  glass ;  and  the  medallion  is  enclosed 
between  two  pieces  of  soft  glass,  or  else  is  introduced 
into  a  cavity  in  the  glass,  from  whence  the  air  is  after- 
wards extracted.  The  introduction  of  the  medallion  into 
the  glass  is  the  main  difficulty  in  this  process,  and  re- 
quires much  skill  and  ingenuity,  in  order  that  no  air- 
bubbles  may  exist  between  the  two  substances.  When 
finished,  and  the  external  surface  of  the  glass  cut  to  the 
required  form,  the  appearance  of  the  imbedded  medallion 
is  singularly  chaste  and  elegant ;  for  the  white  day. 


medalKoiu  of  Napoleon  in  tliii  way,  and  Mild  them  ai  aa 
Mrannoiis  price ;  bat  since  the  introdiiction  of  the  «rt 
into  ^gland,  under  an  improred  fbrm,  a  wide  eztenaioa 
hm  been  ^mt  to  itB  ^pUcabili^.  Decanten,  gobtets, 
n»-giMMa,    Itunpi,    ^randolee,    chitnney-oniaiiieiita. 


pbtesy  door-haiidlet,  and  other  articles  fonmd  of  Hi^U 
glaae,  have  been  ornamented  in  this  way ;  the  incnista- 
tions  bemg  arms,  dphera,  crests,  inscriptions,  portraitB, 
small  busts,  caryatides,  or  indeed  any  small  objects  capa- 
ble of  bebg  modelled  er  mmdcfed  an  clay.  The  incms* 
tation  may  be  painted  with  metallic  colours,  which  will 
remain  uninjured  by  the  beat  required  in  the  process. 

There  is  a  mode  of  idcrusting  opaque  ornaments  or 
devices  on  the  surface,  instead  of  within  the  substance, 
of  the  glass.  This  is  effected  by  aflyaating  the  oraaaedt 
in  a  bmss  mould,  and  blowing  and  moulding  the  glass  to 
it ;  the  deluls  requiring  considerable  skill,  but  the  pris^ 
ciple  being  neaily  the  same  as  m  the  other  process. 

The  astronomer  and  the  optician  obtain  £rom  the  ffint- 
glaas  manufacturer  the  materiala  ibom  wiiich  their  lenses 
are  made.  It  has  been  atsertuned  that  thsra  is  a  oertaia 
state  of  the  fosed  glass  whieh  is  beat  cahmlated  lor 
optical  pnrposes ;  and  when  the  mass  has  attained  this 
state,  about  seven  pounds  weight  is  tdcen  up* in  a  eonical 
ladle  and  blown  into  the  form  ef  a  faoUow  cyMuder. 
Thia  cylinder  is  cut  open,  and  iattened  into  a  she^ 
twenty  indies  long  by  Iburtoen  wide,  and  from  two  to 
diree  eighths  of  an  inch  in  thickness.  In  this  form  it 
passes  into  the  hands  of  the  optician,  who  cuts  and 
grinds  it  to  the  shapes  required  for  optical  purposes. 
Tlie  masses  of  glass  for  large  telescope  lenses  neqaare  a 
swncwfaat  different  process,  and  eKtsaordinary  oane  in 
Ike  choice,  preparation,  mixing,  and  meltittg  of  the  i»- 
gredieats :  indeed,  the  prodnetion  of  good  glass  £or  this 
porpose  is  one  of  the  most  uBcertaia  things  in  the  whole 
glass  mamdhctore. 
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CHAPTER  III. 

GI«A88    MAKUFACTUKB : 

Window  and  Plate  Glass, 

Althouoh  flint-glass  is  made  to  a  considerable  extent 
in  London )  by  far  the  larger  ]x^portion  of  the  other  three 
kinds,  crown,  plate,  and  bottle  glass,  is  made  in  the 
country,  especially  in  and  near  Newcastle. 

Whatever  may  be  the  origin  or  fitness  of  the  term 
'  erown-^^lass/  the  glass  so  designated  is  that  with 
which  windows  are  generally  glazed  in  this  country,  and 
whidi  is  also  generally  employed  for  framed  prints  and 
drawings.  It  is  always  made  in  a  circular  form,  rather 
thidcerat  the  circumference  than  elsewhere,  and  having  a 
knot  or  protuberant  bulb  in  the  centre.  This  is  certainly 
a  very  unfortunate  shape  for  such  glass  to  assume ;  since, 
«» ihe  central  bulb  must  always  be  cut  away,  and  as  the 
glass  is  nearly  always  used  in  a  quadnmgular  form, 
there  is  a  very  serious  amount  of  loss  in  cutting  up 
the  glass  for  use.  The  other  kinds  of  glass,  as 
vre  shall  see  fiu'ther  on,  are  not  exposed  to  this  dis- 
advantage ;  but,  on  the  other  hand,  there  are  counter- 
balancing advantages  which  lead  to  a  much  larger 
manufacture  of  crown-glass  than  of  plate,  broad,  or  sheet 
glass,  and  indeed  greater  than  of  all  these  taken  together. 

It  happens  in  this  as  in  most  other  departments  of 
manufacture,  that  each  firm  adopts  its  own  peculiar  views 


ts  to  the  choice  and  proportion  of  the  ingredients  em* 
ployed.  And  indeed  this  is  espedallj  observable  in  the 
glass  manufacture;  for  it  involves  such  a  remarkable 
chemical  union  of  heterogeneous  substances,  that  it  may 
be  deemed  an  experimental  art,  the  experience  derived 
from  past  trials  being  made  the  ground  for  futm«  ones. 
It  will  be  sufficient,  however,  for  omr  purpose,  to  say 
that  the  ingredients  for  crown-glass  usually  comprise  &e 
following  :-~clean  white  sand,  soda  or  potash,  lime,  and 
a  very  small  quantity  of  one  or  two  other  substanoe^ 
For  shortness  we  will  say  that  the  ingredients  are  sand, 
alkali,  and  lime :  the  first  two  really  constitnte  the  glass, 
while  the  lime  acts  as  a  flux  to  enable  the  others  to  melt 
and  combine  more  readily. 

This  union  of  sand  or  flint  with  an  alkali,  as  the  diief 
drcumstance  involved  in  the  production  of  glass,  is 
observable  in  the  legendary  account  of  the  discovery  of 
glass  as  given  by  the  early  writers.  According  to-  tfak 
story,  there  was  on  one  occasion  a  merchant  vessel, 
laden  with  nitre  (one  form  of  the  alkali  potash),  driven 
ashore  on  the  coast  of  Palestine,  near  the  mouth  of  the 
river  Belus,  a  small  stream  running  frran  the  foot  of 
Mount  Carmel  into  the  Mediterranean.  The  mariners, 
unable  to  procure  stones  to  rest  their  cooking-vessels 
upon,  used  pieces  of  the  nitre  instead.  The  fire  reduced 
the  alkali  to  a  soft  state,  and  enabled  it  to  incorporate 
with  the  river  sand,  forming  together  a  stream  of  liquid 
glass.  The  circumstance  was  communicated  to  the 
inliabitants  of  the  district,  who  availed  themselves 
of  the  hint,  and  established  a  manufacture  of  glass. 
Whether  or  not  we  choose  to  place  credence  in  this 
wHOTfj  certain  it    is    that  alkali   and  sand,  wherever 


immd  and  hmmmr  melted  togeliMr,  fbrni  dM  faaeeB  of 
etfthe  ^Um  wAvAkk  ire  ane  eeqoenked. 

Oftiwee  iBgvedientoy  Hiccaad  (act  befoie  obeerred)  is 
dMtted  tiosif  immHk^  aeigblioiffbood  of  Kkg^e  Lynn 
M'MMbHc,  ifkem  a  «e«y  &ie  end  niute  wnd  k  ftvmd  en 
the  ABaHriMee;  and jdeo  from  tito  Isle  Off  W%fat.  Itnw 
vet  a^ira^  Qiad  to  empk^saBd  fe  line  pB^ 
Qiad  te  be  eeieetod  imtead;  es,  howewVf  itm»tamA 
iSbat  maA  aaewered  tke  parprnKf  aad  tmvi.  the  trmfUe 
<tf>erioidbig»id^grMuig  te  flbts,  tlie  latto*  gradually 
beeaeoe  si^eraeded  hy  ^e  £anner.  liie  tenos./liftf'^^lafle 
laid  its  origin  ^tnnthis  employaient  of  fiiate  in  ks  mami* 
ftelnze.  With  segaid  to  the  atkaM  empkyed,  this  has 
l>een  affected  hy  the  substitution  of  salt  for  kelp  as  a 
•eoteeof  soda.  In  lenner  times,  the  glasEMnaiEers  used 
^  eHpk>7  large  quantises  of  keip,  y^ck  they  proGared 
from  Seodand;  it  was  an  impure  carbonate  of  soda, 
which  gRi>e  off  its  carbonic  add  and  its  knpariMes  hy 
theaotion  of  heat,*  and  entered  into  the  composition  of 
gins  in  ^e  state  of  soda.  Bitt  as-  now  obtained  from 
•eommon  salty  the  carbonate  pekk  a  much  larger  araeimi 
of  pive  soda  §&p  a  given  price,  and  has  tiirown  intoidatde 
1lie>ose'Of  kelp  forlU  purpose. 

Befbfe  die  ingvedients  are  actnally  mised  in  the 
mellhig-pots,  they  undergo  a  preparatory  operation 
^siMiftifHng,  the  elijeet  of  which  is  to  fit  them  to  form 
a  mwe  homogeneous  compound.  This  is  effected  in  a 
kind  of  oi^en,  yery  shallow  in  proportion  to  its  area. 
The  sand  is  first  washed  clean,  and  exposed  for  seyeral 
ho«^  to  the  action  of  a  strong  heat;  tiien,  while  hot,  it 
k  plunged  into  coM  water,  which  i^lits  the  grains  of 
sand  to  a  still  smdier  fiaoe,  and  ^enables  them  to 


mamTeaSfyyin&t^bt&tSkA  TbeBae  wuA  mad  ^iUH 
hmg  tlien  mixed  together,  the  tabttve  y^  plaMk  in  ikm 
shaDow  oyen,  or  *  crichniiy  ftrdi/  ^ere  it  m  «tpawd  to 
a  beat  wMcii  brings  it  to  tiie  Kqoid  stale ;  md  Hf  htmg 
constantly  stirred  fttr  some  ^oie  whfle  ia  this  stsla,  it 
undergoes  considerable  cbsi^  t  tiia  moistare-  is  drsfta 
affy  the  carbonic  acid  is  expelled  fttasi  tibe  alkali,  the  csb» 
bonaceoas  partadas  are  homed  awsT*,  aad  the  ingivdients 
are  brought  into  diemical  anion.  The  mixtare,  which 
now  obtBins  ftt&  name  oifrSt,  is  taken  from  the  oven, 
spread  oat  upon  a  pkte  of  iron  while  jet  hot,  and  ia 
diyided  into  large  odces  before  it  becomes  quite  cold. 

It  is  from  this  frit,  then,  that  the  glass  is  made.  The 
frit  is  melted  in  pots  of  yery  large  size,  and  requiring 
peculiar  care  in  tiie  manofaetnre :  they  are  not  exactly 
Bke  tboee  used  in  Ihe  fi]nt*glass  manufacture,  bat  tha 
resemblance  is  suffidestly  dose  to  render  any  further 
description  unnecessary. 

A  crown-^lass  house  is  somenHmt  difierently  as^ 
nnged  from  one  for  ffint-gkss.  Exterior  to  the  furaaea 
apassage  is  left  open,  where  the  workmen  take  up  their 
rtatiens ;  and  on  the  other  side  <^  this  passage  are  the 
(fpemuga  to  numerous  ovens  or  fomaees,  wholly  disttact 
from  tiie  oentral  furnaces.  If  we  diereihre  ptetare  to 
oursdres  a  pathway  gohig  round  a  centaal  faraace,  and 
hemg  itseff  bounded  by  otiier  fbrnaoes,  wa  shaQ  kam 
MKOO  conception  of  the  kind  of  i^Moiriiere  tiia  glasi* 
■■kers  work.  To  say  that  titey  are  *'  between  t»« 
ftmf'  is  onlya  part  of  the  truth ;  they  are  between  aaal 
aQoeent  to  a  down  fires,  and  beeoma  exposed  to  iAm 
action  nf  on^as  soon  as  Hiey  IcaTe  another;  Tfaasir  ia 
wy  Bltie  light  in  the  gbss-faoose^  except  what  is  derived 
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from  tho  opened  or  partially  opened  .moiiAb&fif  ^le  iur- 
naoes ;  and  as  &e  men  go  fiitdng  past  theie  fiery  spots — 
now  exposing  th^  brawny  fig»i«8  to  the  full  glare  of 
ihe  light,  and  now  invdlTed  tempcnrarily  in  shade — ^they 
fem  items  in  a  pietore  replete  with  striking  effects.  If 
Mch  man  stood  in  one  spot,  and  made  a  piece  of  glass  by 
Ins  own  work,  the  picture  would  approach  nearer  to  one* 
of  *  still-life ;'  but  they  are  continually  passing  to  and 
fro.  A  piece  of  glass  goes  from  hand  to  hand,  probably 
a  doisen  times  in  the  process  of  making,  travelling  along 
from  one  furnace  to  another,  and  receiving  at  each  spot 
and  from  each  man  some  modification  in  its  form.  Heat, 
bustle,  and  dexterity  are,  in  fact,  the  three  features 
which  attract  our  attention. 

The  frit  is  placed  in  the  pots,  together  with  a  portion 
of '  cullet,*  or  broken  glass ;  and  boj^  together  are  ex- 
posed to  an  intense  heat,  whereby  they  are  melted  into 
a  liquid  glass.  The  impurities  rise  to  the  surface,  and 
are  then  skimmed  off  by  the  aid  of  an  appropriate  instru- 
nent.  The  glass  (or  '  metal,'  as  it  is  technically  called) 
IS  not  in  a  workable  state  when  quite  liquid ;  but  by 
slackening  the  heat  a  little,  the  glass  becomes  slightiyr 
▼iscid,  and  is  in  that  state  fitted  to  undergo  the  remark^ 
able  operations  which  constitute  crown-glass  making. 

As  each  'table'  or  circular  piece  of  glass  requires 
only  a  few  minutes  in  making,  but  demands  the  services 
<^  several  workmen,  all  place  themselves  in  readiness  to 
ict  their  parts  in  the  scene.  The  first  man,  called  the 
gatherer f  approaches  one  of  the  furnace-mouths  and  dips 
iato  the  melted  glass  the  end  of  an  iron  tube  six  or 
•even  feet  in  length ;  he  turns  the  tube  gentiy  round,, 
until  he  has  gathered  a  pound  or  two  of  pasty  glass  oa 
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lis  end ;  he  allows  this  to  cool  a  little ;  then  dips  it 
agun,  to  increase  the  quantity ;  then  allows  this  to  cool 
a  little ;  and  so  on,  until  he  has  gathered  a  mass  of  nine 
or  ten  pounds  of  the  paste-like  and  fiery-coloured  glaaa 
on  the  end  of  the  tube,  turning  the  tube  all  the  time  to 
prevent  the  glass  from  falling  o£f  it  He  holds  this 
mass  perpendicularly  downwards,  to  make  it  elongate 
scMnewhat  beyond  the  end  of  the  tube ;  and  then  rolls  it 
to  and  iro  on  a  smooth  inm  plate  called  a  marveTf  to 
give  a  cyUndrical  form  to  the  protuberant  mass.  The 
man  (or  an  assistant)  then  blows  through  the  tube,  by 
which  the  glass  is  made  hollow  within,  and  brought  to 
something  like  a  pear-shape.  It  is  then  handed  to 
another  man  called  the  blower,  who  heats  it  at  the  mouth 
of  a  furnace  two  or  three  times,  and  after  each  heating 
blows  it  and  rotates  it ;  till  at  length  he  so  enlarges  the 
nze  of  the  mass  of  glass  and  reduces  its  thickness  as  to 
present  it  in  nearly  a  globular  form.  The  side  opposite 
to  the  tube  is  then  slightiy  flattened,  by  being  pressed 
against  an  iron  plate  ;  and  the  glass  is  transferred  from 
the  tube  to  a  rod  in  a  remarkably  dexterous  manner : 
the  blower  holds  the  tube  horizontal,  while  another  man 
collects  a  little  melted  glass  on  the  end  of  an  iron  rod 
or  pofUil,  and  applies  this  to  the  middle  of  the  flattened 
surface  of  the  glass,  ezacUy  opposite  the  tube,  which 
latter  is  immediately  afterwards  detached  by  touching  the 
point  of  junction  with  a  piece  of  iron  wetted  with  cold 
water.  This  transference  from  the  end  of  the  tube  to 
the  end  of  the  rod  is  eflected  so  quickly  and  neatiy  as  to 
form  one  of  the  prettiest  parts  of  the  operation. 

We  have,  then,  up  to  this  point,  a  flattened  globe  of 
|^«  fixed  to  an  iron  rod  at  the  flattened  side,   an^ 


TS 

iMnHgaMHll  kale  V  tk  OfiwntB  nde,  oocMioaed  Bf/ 
Ae  dMacbiaat  from  Ite  tahe.  How  tfaU  ii  tmufarmed 
■alD  a  iat  dnnkr  Aeet  ■  the  naxt  point  to  Botke. 
The  wortBon  koklB  tlw  pootil  «o  that  tte  ^an  ihaU  b* 
wpoaad  to  tha  beat  of  a  fimaae,  at  «na  of  tiw  iM«th« 


or  openings  called  by  the  men  a  '  nose-hele.'  Be  rerta 
the  rod  at  one  parlicnlar  pcnnt  on  a  bar  whMi  scrres  aa 
a  mpport  or  Iblcnuii ;  and  keept  the  gbus  rotatin;  white 
«ipc0ed  to  the  heat.  As  the  aubsluiee  of  tbe  glass 
beconm  hotter  and  softer,  it  jields  otore  readily  to  the 
cmlrUugal  force  engendered  by  the  rotation 


«ia«Mun»*cnn&. 


mete  from  the  ^pe  oi  ■  globe.  The  hole  wbiA  the 
adw  had  befiiA  kttmi,  aod  wbicb  ras  at  fiirt  m^ 
■beirt  two  JnchM  in  itiMneter,  graduBlljr  ealargea  bf  the 

bcbea  in  diwTwaw ;  md  &iallf,  the  vhiriing  iclioii  m 


completel]r  mmters  the  previoas  oondidon  of  the  glass, 
that  th«  flattened  and  minhapea  globe  suddenly '  flashes' 
(to  nae  a  technical  term)  out  into  a  drculsr  sheet  foni  or 
fire  ftet  in  diameter,  nearly  equable  in  diickness  in  erery 
part,  aod  being  still  attached  to  the  rod  exactly  at  the 
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This  rapid  succession  of  changes  is  to  a  bystander 
at  once  beautiful  and  inexplicable.  The  facility  with 
which  the  pasty  glass  is  worked  into  form,  the  hollow- 
ing of  the  mass  by  means  of  the  breath,  th%  maintenance 
of  a  particular  degree  of  softness  while  exposed  to  heat, 
the  transference  from  the  tube  to  the  rod,  the' steadiness 
of  position  maintained  by  the  rotation,  the  expanding  of 
the  small  hole  in  the  centre,  the  flashing  out  into  the 
flat  circular  form — all  are  very  remarkable  considered 
even  singly,  and  form  when  viewed  collectively  one  of 
the  most  striking  series  of  operations  connected  with 
our  manufactures.  The  glass  changes  hands  more  fre- 
quently than  we  have  here  noted ;  each  man  having  by 
practice  acquired  the  skill  for  one  particular  operation. 
It  passes  also  round  the  central  furnace  from  one  opening 
to  another,  in  order  that  each  man  may  have  a  working- 
spot  without  interfering  with  the  others.  In  the  last 
process,  that  of  '  flashing,'  the  heat  and  flame  given  out 
at  the  furnace  mouth  are  very  fierce,  and  throw  a  strong 
glare  on  the  person  of  the  workman,  who  stands  partially 
behind  a  kind  of  screen,  and  who  shields  his  face  with  a 
handkerchief  or  cloth. 

The  manner  in  which  the  drcular  tabic  of  glass  is 
detached  from  the  rod  is  not  less  neat  and  dexterous 
than  the  other  parts  of  the  operation.  The  rod  is  rotated 
for  a  few  seconds  after  the  glass  has  '  flashed,'  at  such  a 
distance  from  the  fire  as  to  give  the  glass  sufficient  cool- 
ness to  maintain  its  shape.  The  man  then  carries  it  a 
short  distance,  and  places  the  glass  dovv-n  horizontally  on 
a  bed  of  sand,  where  the  rod  is  detached  from  it  in  a 
moment  by  another  man.  The  circular  piece  (having 
the  *  knot'  or  *  bull's  eve'  in  the  centre)  is  then  lifted  up 
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on  a  wide  two-pronged  fork,  and  placed  upright  in  an 
annealing-oven.  Here  it  is  allowed  to  cool  veiy  gra- 
dually, whereby  it  l^ecomes  annealed,  or  loses  some  of 
the  brittleness  which  would  otherwise  characterize  it. 

It  will  readily  be  understood  that  although  a  dozen 
men  are  thus  engaged  in  making  one  piece  of  glass,  there 
are  many  pieces  under  operation  at  the  same  time,  each 
man  taking  up  a  new  one  as  soon  as  he  has  handed  over 
the  previous  one  to  the  man  standing  next  to  him.  There 
Is  thus'a  kind  of  endless  chain,  of  which  all  the  links  are 
being  made  at  once. 

There  is  very  little  more  which  need  engage  our 
attention  respecting  crown-glass.  The  circular  sheets, 
when  cooled  in  the  annealing-oven,  are  carried  to  the 
warehouse  to  be  packed  in  straw  in  the  wooden  crates 
which  are  familiar  to  most  persons.  Sometimes  they  are 
packed  in  the  circular  form ;  while  in  other  instances 
the  circle  is  cut  into  two  unequal  pieces,  that  one  which 
contains  the  bull's  eye  or 'knot  being  called  a  toMe,  and 
the  smaller  piece  being  called  a  slab.  According  to  the 
colour,  trueness,  and  flatness  of  the  glass,  it  is  divided 
into  four  kinds  or  qualities,  which  bring  different  rates  of 
price  in  the  market.  Although  some  of  the  circular 
sheets  are  five  feet  in  diameter,  yet,  owing  to  the  curva- 
ture of  the  edge  and  to  the  central  knot,  a  rectangular 
piece  measuring  three  feet  by  two  is  nearly  the  largest  that 
can  be  obtsuned  from  them.  Of  the  little  instrument 
with  which  this  cutting  of  the  tables  of  crown-glass  is 
effected,  as  well  as  the  glass  used  by  the  glaziers  gene- 
rally, a  few  words  may  be  said.  It  is  a  generally  under- 
stood principle  among  mineralogists  that  the  quality 
of  hardness  is  tested  by  the  power  of  one  substance  to 
cut  or  scratch  another ;  and  it  is  by  the  operation  of  this 
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test  that  the  diamond  is  found  to  be  nearl  j,  if  not  qidtat 
d&e  hardest  bodj  in  nature.  Glass  is  reiy  hard,  but  the 
fuperior  hardness  of  the  diamond  enables  it  to  ciit  or 
scratch  glass  very  easily.  It  is  a  singular  &ct,  however, 
that  the  edge  which  cuts  the  glass  must  be  one  of  Ao 
original  edges  of  the  crystal ;  an  artificial  edge  will 
scratch  but  not  cot ;  and  hence  a  fragment  of  diamond 
which  contains  a  natural  edge  is  more  yaluable  for  this 
purpose  than  a  large  piece  in  which  the  edges  are  all 
artificial.  If  a  fragment  contain  but  one  natural  edge^ 
the  diamond  is  useless  when  that  edge  is  worn  away ; 
but  if  it  have  several  such  edges,. as  soon  as  one  edge  is 
worn  away  another  may  be  employed.  The  fragments 
employed  do  not  weigh  more  than  about  one-sixtieth 
part  of  a  carat  each  (one-twentieth  part  of  a  grain) ;  and 
in  order  to  fit  them  for  use,  they  are  fitted  into  wooden 
handles,  consisting  of  a  rounded  piece  of  rosewood,  flat- 
tened at  the  two  sides  to  fit  between  the  sides  of  the 
fore  and  middle  fingers.  The  adjustment  is  effected  ia 
two  modes.  In  the  former  or  older  of  these^  the  dia^ 
mood  is  set  fast  in  a  conical  shoulder ;  and  a  difficulty 
arises  in  pladng  the  diamond  so  as  to  cut,  for  it  must 
always  be  held  in  a  particular  position  with  respect  to 
the  natural  edges  of  the  crystal.  In  the  new  or  patent 
diamond,  however,  the  jewel  is  so  set  in  a  brass  socket 
at  the  lower  end  of  the  handle,  as  to  have  a  little  free* 
dom  of  movement  given  to  it,  and  this  fiidlitates  the 
holding  of  the  instrument  in  the  right  position  tor  cuttia^ 
the  glass  on  which  it  is  placed. 

Let  us  next  take  a  similar  glance  at  the  manufiMS 
ture  of 

A  better  name  than  phte-f^tm  would  be  oosf-giaH^ 
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fioce  the  fonner  is  vague  in  its  acceptation,  whereas  the 
latter  expresses  the  mode  of  manufacture.  This  kind  of 
glass  is  cast  or  Jbwukd  while  in  a  liquid  state,  and  is 
totally  independent  of  the  process  of  blowing.  There 
was  formerly,  however,  a  kind  of  glass  which  resembled 
plate-glass  in  its  general  qualities,  and  which  was  pro* 
duced  hj  blowing  instead  of  casting ;  but  this  has  hem 
almost  completely  superseded  by  the  cast-glass  of  modem 
times.  Blown-  plate-glass,  like  crown-glass,  can  only  be 
made  of  small  dimensions ;  but  cast-glass  has  been  pro* 
duced  as  lai^  as  fourteen  feet  long  by  eight  or  nine  in 
width. 

The  plate-glass,  or  glass  (whether  cast  or  not)  which 
was  to  serve  for  mirrors,  was  originally  a  very  favoured 
manufacture.  Whether  this  kind  of  glass  was  known  in 
early  times  is  still  matter  of  conjecture  ;  but  its  manufac- 
ture was  carried  on  by  the  Venetians  some  centuries  ago : 
80  useful  were  the  glass-makers  regarded  at  one  time 
at  Venice,  and  so  great  was  the  revenue  accruing  to  the 
republic  from  the  manufacture,  that,  to  encourage  the 
men  engaged  in  it,  the  senate  made  them  all  burgesses 
of  Venice,  and  allowed  nobles  to  marry  their  daughters  ; 
whereas,  if  a  nobleman  married  the  daughter  of  any  other 
tradesman,  the  issue  were  not  reputed  noble.  Agiun,  in 
the  early  times  of  ^lass-making  in  France,  the  French 
government  made  a  concession  in  favour  of  this  manu- 
fiicture,  by  decreeing  that  not  only  should  no  derogation 
from  nobility  follow  the  practice  of  the  art,  but  that  none 
save  gentlemen,  or  the  sons  of  noblemen,  should  venture 
to  engage  in  any  of  its  branches,  even  as  working  arti- 
sans. This  limitation  was  accompanied  by  a  grant 
of  a  royal  charter  of  incorporation,  conveying  important 
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pnvilagesy  under  which  the  occupatioa  beeame  eveQ- 
tuidly  a  ioiiroe  of  groat  wealth  to  sevoral  fiunilies  of  di»- 
itiootion. 

The  plate-glaBB  maaufactare  in  our  own  da/ is  remark- 
.-«Ue  lor  the  small  nnnyDer  of  establishments  in  which  it 
.1ms  been  centred.  ^  There  are  only  four  or  ^\^  £rms  in 
jjVigLMiH  by  whom  plate-glass  is  made.  It  was  seventy 
yean  ago  that  the  ^nst  of  these  large  worJcs  was  esta- 
lilished  in  Lanoaslure,  and  during  the  whole  of  the  intar- 
vening  period  there  have  never  been  at  any  time  more 
than  four  or  five  in  opecation :  seldom  more  than  three. 
Newspaper  readers  have  often  remarked  that  the  London 
daily  papers  remain  the  same  in  number  year  after  year ; 
porter-^binkerB  find  that  the  great  London  breweries  re- 
main pretty  equal  as  to  number  year  after  year ;  and  it 
may  be  that  the  neoesoty  iat  great  capital  and  great  ez- 
perienoe  will  point  to  the  analogous  state  of  the  plate- 
glass  manufacturer  as  well  as  to  these.  But  be  this  as  it 
may,  the  insX  of  the  smallness  of  number  is  undisputed. 

The  plate*glass  factories  are  buildings  of  remarkable 
appearance  withm  :  very  large,  quiet,  and  so  dark  as  to 
appear  gloomy  to  those  unaccustomed  to  the  place,  eis- 
oept  indeed  when  a  plate  of  glass  is  being  cast,  at  which 
time  a  vivid  and  brilliant  glow  is.difiuaed  around.  One 
such  may  serve  9&  b  type  of  the  rest  Li  a  building  of 
large  size  isa.oentnl'fiunafie  or  .group  of  fiunaoes,  with 
A  Jofiy  open  area  extending  threeJburths  around  it. 
Exterior  to  this  is  a  series  of  annealiqg^mvens,  several  in 
Bwnber,  the  mouths  of  which  are  in  what  may  be  termed 
the  wall  of  the  room.  Everything  is  on  a  much  larger 
aeale,  and  isiwire  eleanly  in  its  appeaxaace,  than  in  most 
oowa-gltt*  departments.    The  mcist  ooDspiouons  piece 


<f  jjHNirat^iff  is  tb6  cattiw-taNe,  a  eunhSy  nini  ail 
plate  of  iron,  wllh  Tuioiu 
danred  position.    Tbi*  u 
•evotteen  teti.  bj  tone  o 


Bie  of  the  glas  that  can  be  made  upon  it.  Suspanded 
abore  or  near  .the  catting-lable  is  the  appaiatiu  bj  viadb 
the  melted  .glaaa  is  poured  upon  tbe  table  j  Bod  there  am 
Qtber  ammgemeDta  for  workiiig  the  peatf  glaM  before  it 
■didifiea.    On  the  floor  of  the  fauiliUoB  a  railway  ia  Iwd* 
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ilong  which  the  casting-table  is  wheeled  from  one  an- 
nealing-oven to  another,  since  it  is  neoessaiy  that  the 
table  shonld  be  placed  close  to  the  oven  into  which  the 
plate  is  remoTod  for  annealing  after  being  cast. 

In  the  furnaces  which  occupy  the  central  part  of  this 
great  room  the  glass  is  brought  to  a  liquid  state.  In  the 
selection  of  the  ingredients,  in  the  purifying  of  them  for 
use,  in  the  proportions  of  mixing,  and  in  the  complete* 
ness  of  mixture,  more  care  is  bestowed  in  the  piate-glass 
manufacture  than  in  any  other.  A  large  sheet  of  plate- 
glan  is  perhaps  one  of  the  most  perfect  and  beautiful  of 
manufactured  products,  and  requires  experience  and  dex- 
terity in  every  stage  of  its  manufacture :  its  colour,  its 
freedom  from  air-bubbles  and  from  coloured  specks,  its 
regularity  or  freedom  from  veins  and  wrinkles,  its  equa- 
bility of  thickness,  its  freedom  from  mist  or  cloudiness-^ 
all  require  the  closest  attention  on  the  part  of  the  manu- 
ftcturer.  As  to  the  ingredients  employed,  they  so  far 
resemble  those  used  for  crown-glass  as  to  comprise  sand^ 
alkali,  and  lime  as  the  three  principal  ones ;  but  the  mi- 
nute details  in  respect  to  proportions  and  additional  in- 
gredients are  of  great  nicety,  and  concern  only  the 
manufacturers  themselves.  It  will  suffice  for  our  jn^esent 
purpose  to  know  that  the  above  three  ingredients  form 
by  far  the  larger  portion  of  the  body  of  the  glass. 

The  ingredients,  then,  being  fritted^  or  partially  com- 
bined in  small  furnaces,  are  placed  in  the  melting-pots, 
together  with  a  portion  of  a^et,  or  broken  plate-glass. 
These  pots  are,  like  those  for  crown-glass,  made  witii 
great  care  in  respect  to  their  power  of  bearing  heat ;  but 
in  their  shape,  and  in  that  of  the  furnace  in  which  they 
are  placed,  there  are  points  of  difoenco  corresponding 


OUL8»>MA]rUFACTUBX*  81 

with  the  diffisrenoe  in  the  mode  of  working.  When  the 
red-hot  liquid  lava  (if  we  may  so  term  it)  has  arrived  at 
a  particular  state,  it  undergoes  an  examination,  which 
may  be  taken  as  an  instance  of  the  caution  observed  in 
the  manufiicture.  Three  men  take  a  copper  ladle  hav- 
ing a  long  handle,  dip  the  ladle  into  the  melted  glass  in 
the  furnace,  and  convey  it  to  a  small  flat  slab  or  tray,  on 
wMch  the  glass  is  poured  out.  One  man  holds  the 
handle,  while  the  other  two  support  the  bowl  of  the  ladle 
by  cross  handles.  The  red-hot  mass  is  so  soon  affected 
by  the  coolness  of  the  air,  that  it  assumes  a  thick  pasty 
consistence  when  placed  on  the  tray.  A  man  then  ex- 
amines it,  to  see  whether  any  slight  difference  of  colour 
mdicate  defective  spots :  he  knows  from  experience  what 
are  the  causes  of  these  spots,  and  in  what  way  they  will 
affect  the  purity  of  the  glass  when  finished ;  he  therefore 
removes  them  with  the  pointed  end  of  a  rod  or  tool,  and 
.leaves  the  rest  of  the  mass  in  a  uniform  state.  The  mass 
18  returned  to  the  ladle,  and  the  three  men  carry  it  back 
to  the  fiimaoe.  It  is  now  put  into  different  pots  from 
those  which  before  contained  it,  and  thus  these  pots  be- 
come filled  with  the  successively  examined  portions. 
When  the  quantity  has  thus  accumulated  to  the  required 
amount  for  one  casting  (comprising  several  huidred- 
wdghts)  the  pots  are  exposed  to  a  heat  sufficient  to  bring 
all  the  glass  to  a  liquid  state. 

It  may  be  well  supposed  that  a  recognised  order  la 
observed  in  all  these  preparatory  arrangements,  so  that 
while  one  potful  of  glass  is  going  through  the  later 
stages,  others  are  passing  through  an  earlier  stage. 
Thirty  or  forty  hours  are  required  for  the  melting  and 
proper  combination  of  the  materials.    It  is  not  exactiy  e 
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Bqnid  state  which  is  most  proper  for  the  castings ;  hnt 
alter  the  perfect  melting  has  taken  place,  &e  glowing 
mass  is  allowed  to  lower  its  tempendtare  a  little,  so  as  to 
acquire  a  slight  degree  of  viscidify. 

We  will  suppose,  then,  th)At  this  yiscid  istate  has  Been 
attained,  and  ^t  the  casting  is  about  to  take  place.  A 
group  of  fifteen  or  twenty  men  assemble  round  the  cast- 
ing-table, or  between  it  and  the  furnace,  each  one  having 
evidently  a  definite  office^  to  filf,  at  a  particular  spot  and 
a  particular  moment.  The  cuvette,  a  vessel  fi*om  which 
the  glass  is  poured  in  the  casting,  remains  in  the  furnace, 
of  the  same  white-hot  temperature  as  the  liquid  glass  it 
contains;  it  having  been  fiHed  by  means  of  the  ladle 
while  in  this  situation.  At  the  appointed  moment,  the 
cuvette  is  drawn  out  of  the  fiimace  by  means  of  a  crane  ; 
and  the  brightiy  glowing  vessel  is  quickly  swung  round 
80  as  to  be  brought  over  the  casting-table,  very  near  the 
end  which  adjoins  die  annealihg-oven.  The  foreman  or 
director  of  the  casting  places  himself  in  a  particular  spot ; 
&e  men  also  take  up  their  positions ;  and  at  a  given 
signal  the  cuvette  is  tilted  up  so  as  to  pour  out  its  broad 
stream  of  golden  lava  on  the  casting-table  beneath.  A 
number  of  minor  adjustments  are  then-  quickly  made  by 
Hhe  men,  the  principal  of  which  consists  in  passing  a 
Ifeavy  polshedvon  roller  over  the  whole  surflice  of  the 
melted  glass  irom  one  end  of  the  table  nearly  to  the 
other.  This  rolfer  rests  on  two  ledges  or  grooves  equal 
Bi-  he%htto  tiie  intended' tiiickness  of  the  plate  of  glass, 
09  as  to  spread  out  the  ductile  mass  into  an  equabli^ 
sheet :  it  is,  in  efiiect,  a  huge  rolling-pin ;  and,  like  tiiat 
wtdl4tnown  appendage  to  the  kitchen,  it  gives  a  flattened 
fomi  to  a  riiapdtess  yieMSng^  mass.    The  appeanBice» 


meamrMe^  are-  exxecdSn^y  spleaMAi  IBhg^  haWHttg 
being'  revf  Hastit  witMir,  the  gk>wiiig  onveMa  tiwow»  a 
fltrong  light  OA'tiie  fiiee»  aiid>  ftaniamf'  •£ >  ^tm*  wMkmen^ 
pERMfociiig  efibets  of  Mid  relief  yfhuSaH^mlmmid  weald 
llBve  hived^  ta  paibt;  and  iniiilir  H^  whiiB  strettR-  H 
pafiirmg'€km&,  tike*  inflected  li^t  iff  stiil  num^intaMR 
Then^  vrhea  ihemia  ratter  fafi»  pUBcd^  ofiw  the.  glin^ 
the  sorfsEce  oftbe  hitter  ^reseaffr  a  beautM^  pfaijF  of  hrik 
liant  coloara,  eonqpHBiag  GmryimoffrnMe  tint ;..  cttsetl 
proliably  by  a  temponuy  oxidatioaof  the  maftnefthyriStm 
eoolne»  of  the  iron. 

ThequaalatyoF  ^ksa^mtftat e—adBpwwii.om tiie doe 
oFtfae  tdkicy  and' isfliidi. ai  wili maip&^,jAgllmmoie. or  liui 
within  tliose'  dhaeiisloiis.  Inhere  ars  «»  iaan|p  praikabl* 
flODrees  of  diefeelt,  thatit  is  nwrer  Iqkxwih  uatil  after  tba 
plate  18  made  whetiier:  il  is  seuniiftrBriy!  g^ood  ia  ovesy 
part  as  to  be  i<eteitted>in  ita  hirgeit  dimanMis  r  i^'^no^.  It 
18  seyered-  where-  the  defM»  occur,  aad'  iftaold  ift  snialkr 
^eeesi  A^soon^as'the  newl^ecaa^i  pite  ha»  adidifiedi 
thedoop-of  the  aanealliig-oveik  i»  opfaed^aiid  the- plate 
of  glaw  ifr  dexteieusly  thrust  &am.  tiie  table  mto'  tba 
tmsst.  These  ovens-  are  yory  deep^  soias  to  allow  seiiattl 
plates  to  lie-  in  diem  edge'  to  edge^  TJiO'  OYen>  ia  dosed 
up  yeiy'  tigbtly  after  the  glass- is  put.  into'  it;  and  ibem 
tba  heat  is  allowed  to»decliiie  gradoyiy  for  many  days^  so 
tliat  by  tiiiftidow  coding  the- ^Sss  may  faocome  aiineal«d» 

The  pondevoua  mm  casting-tdble  wttl  aerve^to  snppigr 
flii  JJteaniMwIing'^fliveos.  iJk.is  wheeled  on  from*  obo  to 
■oaitiifer  bymean843f  the  railway ;  and  makes  ita^circuit' fay 
tfaytioie  the  annealing  is  finished.   , 

At  this  stage  we  quit  the  casting^heosay  andt  visit  Ilia 
hriidingwliiare-&e  plates<gttgwwmd  and  ppttshed.  Bler» 
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•verything  ii  changed.  The  men  are  different,  the  build- 
ings, the  processes,  the  materials,  the  machines — all  are 
to  totally  distmct  as  to  appear  like  a  di£ferent  subject  of 
manuActure  altogether.  In  these  buildings  the  rough 
plates  of  glass  are  brought  to  the  brilliant  state  in  whichr 
we  are  accustomed  to  see  them.  As  they  leave  the  casU 
ing-table,  they  are  rough  and  somewhat  undulated,  and 
wholly  destitute  of  polish.  They  are  cut  to  a  rectan- 
gular form  by  means  of  a  diamond,  and  conveyed  to  the 
grinding-room.  This  is  a  large  room  filled  with  ma* 
chines  in  a  constant  state  of  rotation ;  and  the  sand  and 
water  which  are  dripping  around  show  that  the  process 
gmng  on  is  not  by  any  means  a  cleanly  one.  The  plates 
of  glass  are  cemented  by  means  of  plaster  of  Paris  to  fiat 
beds  or  frames,  and  are  in  this  state  inverted  one  over  an- 

■ 

other,  so  as  to  have  the  two  plates  of  glass  in  contact. 
The  upper  one  is  so  connected  to  machinery  moved  by  a 
steam-engine  as  to  have  a  rotatory  motion  given  it ;  and 
by  introducing  between  the  plates  some  wetted  sand  or 
ground  flint,  each  plate  grinds  the  contiguous  surface  of 
the  other.  The  plates  are  cast  veiy  much  thicker  than 
they  are  wanted  for  use,  in  order  to  admit  of  the  surfaces 
being  ground  away  till  no  defects  appear ;  and  this  dimi- 
nution sometimes  extends  to  one-half  the  thickness  of 
the  plate.  From  time  to  time  the  flint  and  water  are 
sprinkled  on ;  and  from  time  to  time  also  the  plates  are 
removed  to  see  how  the  process  is  going  on.  Wh^i  one 
surface  of  each  plate  is  ground,  the  |^te  is  separated  from 
the  frame,  and  reversed,  so  as  to  expose  the  opponte 
side ;  and  these  new  surfaces  are  then  similarly  ground 
one  agunst  the  other. 
The  effect  of  this  grinding  is  to  remove  all  inequalities 


and  to  bring  the  glass  to  a  perfect  level ;  but  it  u  not 
only  deficient  in  polish,  it  is  covered  with  schitches  from 
the  fragments  of  flint,  and  these  scratches  must  be  re* 
moved  before  the  glass  can  be  polished.  To  efifect  this 
emeiy-powder  of  several  degrees  of  fineness  is  em* 
ployed ;  the  coarsest  first,  and  so  on  to  the  finest.  The 
•moothing  by  means  of  this  emery-powder  has  the  efiect 
of  removing  all  the  scratches,  and  of  producing  a  delicate 
dead-like  appearance  of  surface,  but  without  anything 
which  can  be  termed  a  polish.  This  stage  of  the  work 
18  done  by  a  large  number  of  women,  working  <m  stone 
benches.  During  these  succesnve  stages  of  progress  the 
two  plates  are  made  to  grind  each  oth^,  the  upper  one 
moving  over  and  upon  the  lower;  the  intervening  wetted 
emery-powder  being  changed  from  time  to  time,  until  a 
quality  of  exquiate  fineness  is  finally  used. 

The  plates  are  then  conveyed  to  a  building  oontuning 
numerous  polishing-machines  of  remarkable  construction. 
Each  plate  is  laid  down  on  a  flat  bed,  and  is  rubbed  over 
every  part  for  a  long  period  with  a  system  of  rubbers  or 
polishers  kept  in  motion  by  steam  power.  These  po. 
lishers  consist  of  oblong  pieces  of  wood  covered  with 
doth  on  which  a  kind  of  polishing-paste  is  laid ;  and  it 
is  by  repeated  rubbing  with  these  small  pieces  of  appe* 
ratus  that  the  plate  receives  its  final  brilliancy. 

It  would  be  in  vain  to  attempt  to  enumerate  the  ex- 
aminations which  the  plates  undergo.  In  every  stage  of 
the  manufacture  the  experience  of  the  workman  is  called 
for,  to  determine  whether  any  and  what  imperfections 
appear,  and  how  they  are  to  be  removed ;  and  as,  on  the 
one  hand,  no  manufactured  article  would  betray  the  ex-' 
istenoe  of  defects  more  readily  than  a  large  sheet  of  plAte* 
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I^ipi^  m,  on  the  oilier  fuud,  tbe  metf  aodnlets  Atteat^oa 
ii.peiid  to  M  detedien  of  wch  de&cte  when  they  ^pear 
In  the  coune  of  .the  manufaetiire.  We  need  hardly  won* 
dar  at  ihe  comparatively  high  value  of  plate  glass  when 
the  risk  and  skiU  involved  in  the  manufacture  .are  duly 
Mtimattd. 

Th»4Uaerm0  of  looidiig^iflMwg  iaji  distinct  (OCcupatioQ, 
flMKwaming  vhiohAiew  words  of  explanation  may  be  of- 
fered. In  the  &RBt  ;place,  ihe  designation  is  a  misnomer ; 
there  'being  no  silver  used.  A  sheet  of  tin'^foil  is  laid 
doami  cm  a.flat  stone  or  slato  .tabU^,find  on  this  is  poured 
some  merenry  or  quicksilver  .(whence  probably  the  mis* 
appellation).  The  pjato  of  glasa^  being  first  made  per- 
feetiy  dean,  is  placed  on  the  liqmd  meivury,  in  suck  a 
manner  as  to  expel  all  air-bubbles  &om  between  tiie  two-; 
and  heavy  weights  are  planed  >Qn  the  glass  to  force  out 
the  superabundant  mercury  from  beneath.  The  whole 
is  allowed  to  remain  in  a  slighty  inclined  position  for 
seme  days ;  after  which  it  is  found,  on  the  removal  of 
the  weights,  that  the  mercury  has  combined  with  the  tin- 
fodli  and  that  both  together  have  .adhered  to  the  gUss, 
focming  what  is  commonly  termed  the  'eUvered'  sur&ce, 
and  giving  origin  .to  the  hnlliant  reflection  which  is  the 
object  of  the  process. 

We  must  now  glance. at  «the  nanufaoture  of 

This  is  to  a  by-staoder  one  of  the  moat  inexplicable 
4B08des  of  .glass-nudJng.  How  .the  wonkman  can  possibly 
X)btain.a  raetangular  pkoe  of  glass  in  the  way  he  does,  ia 
Aaore fufide at  the  lurst  glanoe ;  and  even  aitor  it  hm 


torn  vHftmrnd'  mrtni  timea,  on  idMintim  at  .the'  dbz- 
terit^  sbomi  i«  aot  mw  whit  IcMsned.  In  mma  of  iM 
~  e  moifo  of  prooetdiiig  rawmldea  that  adbpMd 
t»  fwmn  ghm ;  but  aiaaw  are  whidfy  dW 
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C^nt  Sheet-glasB  can  be  made  krg<er  in  raze  than 
amrn-glaas,  and  U  nmch  employed  for  glazing  large 
prints  and  dtawingt ;  it  being  in  quality  and  in  tbIdb  K 
medinin  between  plate-giwz  and  crown-gkia. 


9$  vfotrnm  aumnrAonnm. 

We  maj  say  of  this,  as  of  the  former  kinds  of  glass^ 
liutt  sand,  alkali,  and  lime  are  the  three  chief  ingredimits, 
and  that  the  preparation  and  melting  are  brought  9hoat 
in  a  manner  nearly  similar.  The  workman,  when  the 
glass  is  in  a  proper  state  of  liquidity,  gathers  on  the  end 
of  a  tube  the  quantity  of  glass  necessary  for  one  procesa 
of  making,  and  which  depends  on  the  predetermined  nzo 
and  thickness  of  the  piece  to  be  made.  He  rests  this 
ductile  mass  in  a  horizontal  position  upon  a  wooden  block, 
which  has  a  hollow  or  depression  calculated  to  giye  a 
cylindrical  form  to  the  mass.  A  fine  stream  of  water  is 
allowed  to  flow  on  the  block,  as  a  means  of  preventing 
the  wood  from  burning,  and  of  imparting  a  kind  of  bril* 
liancy  to  the  glass :  the  proper  balance  between  the  heat 
of  the  glass  and  the  coldness  of  the  water  being  one  of  the 
points  to  which  the  attention  of  the  workman  is  directed. 
The  blower  raises  the  other  end  of  the  tube  to  his  mouth, 
and  blows  the  mass  of  glass  into  a  hollow  form,  at  the 
same  time  turning  the  mass  round  uninterruptedly  in  the 
block  of  wood.  By  this  means  the  glass  assumes  a  kind 
of  globular  form,  eight  or  ten  inches  in  diameter  ;  and 
this  is  made  the  nucleus  of  a  cylinder  three  or  four  feet 
in  length,  by  a  most  remarkable  train  of  processes.  The 
workman  holds  the  glass  at  the  mouth  of  a  furnace,  to 
beat  it  to  a  certain  degree  of  softness,  at  the  same  time 
keeping  it  rotating  to  prevent  it  from  falling  off  the 
tube.  He  then  lets  the  glassy  mass  hang  downwards, 
and  swings  it  to  and  fro  in  a  recess  or  cleft  in  the  floor  of 
the  shop ;  by  which  movement  the  globe,  yielding  to  its 
ewn  weight  by  the  softness  and  ductility  of  its  substance, 
elongates  into  a  cylinder  with  hemispherical  ends.  Again 
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h  the  mass  li^ated  and  lotated,  wad  agam  k  it  twvng  like 
a  pendiilaiti  at  the  end  of  the  tube ;  until,  at  length,  the 
irorkman  fairij  swings  it  lound  in  a  vertical  circle,  at  tiitf 
imminent  risk  (as  it  seems  to  a  krakor-on)  of  diatteringf 
the  cylinder  into  fragments.  That  the  globe  will  elongate 
when. softened  and  hung. downwards  is  what  may  be  rea- 
sonably expected,  and  that  it  will  remain  hollow  during^ 
this  elongation  is  also  easy  to  conceive ;  but  that  it  should 
become  almost  a  perfectly  true  cylinder  from  end  to  end, 
that  the  thickness  should  be  the  same  in  every  part,  that 
the  diameter  should  be  equable  throughout  a  length  of 
three  or  four  feet,  that  the  cylinder  diould  solidify  in  this 
form,  and  that  it  should  remain  all  this  time  attached 
Amply  to  the  end  of  a  tube,  are  results  which  few  peN 
sons  could  anticipate,  and  which  are  even  more  remark- 
able as  exemplifications  of  the  skill  of  the  woricman  thail 
the  *  flashing  *  of  the  circles  of  crown-glass. 

The  manner  in  which  the  two  ends  of  the  cylinder  aro 
made  open  and  circular  is  curious.  The  workman  stops 
the  end  of  the  tube,  by  which  a  certain  quantity  of  air  ia 
enclosed  in  the  cylinder;  and  by  holding  the  remote  end 
of  the  cylinder  to  the  fire,  the  air  within  becomes  so 
heated  and  expanded  as  to  burst  for  itself  a  means  of  exit^ 
by  forming  a  small  hole  at  the  end  of  the  cylinder.  Tlua 
hole,  by  heat  and  rotation,  is  expanded  to  the  cQameterof 
the  cylinder ;  and  thus  one  of  the  closed  ends  is  rendered 
open.  The  other  end  is  severed  from  the  tube  by  first 
heating  and  then  suddenly  cooling  a  line  round  the  daw 
cumference  of  the  cylinder. 

The  quickness  with  which  all  this  is  done  is  not  the 
least  remarkable  feature  in  the  process.     A  few  men 


foil/I  ftmnod;  eyliitden  (which  mf  at  a&  SKenife)  \m 
Iribeit at  fatty  mohet  bngby-niiie  mf  tsn  in  dianetcv)^! 
ad  tiltaft-aM  reitod  upright  on'  tbe  floor  for  a  tcmpomg^ 
pttiodi-  £nt  lilan)  lunv^to  tmnfiHOBt  tli6i8'  nito!  raolm* 
l^ar  plfltafor  dlie«t»?  In  the  fint  plaoa,  eadv  eflindlar 
k  laid  OB  itft  «de^  aad  a  hot  inm  ivm  is  daMpni  along'  ikm 
jntoripr  fnHtt'ond.  to  end- :  tiie  glaar'giivoa  way^  at  tbia  lias^ 
alid  an;  opening'  is  efiected.  Another  woikmm,  neat  gum 
dudly  warms  the  cylinder^  and  plooes  it  on  a  flat  alone  in 
arheated ovenj  withitheicninlLor  fiaBurenppennoat;  and 
in  a  short  time  tiie  giass  beeomes  so  sofibened  hf  the  heat 
aa  to  fidi  doum  byi  its  own  weig^  iG^preadlng*  out  into  a 
ohect  about  thiiiy  inches  wide.  While,  in  tiris  positlQii 
the  workman  intiodaoes  into  the  oi«n  ani  ihetrament 
fenned  of  a  pieoe  of  chained  wood:  at  the  end  of  a.  hamOe^ 
and  with  this  he  nihs  the  sheet  of  gkus  until  it  is  made 
oa  flat  as  possible,  at  the  smrfeoe.  After- this,  the  sheet  is 
pkoed  up  edgevrise  in  on  annealingHwwn,  and  there  k^ 
le  OQol  gndittUjr. 

It  is  ^nmrthf  of  remark  that  the  woriBmeni  emplvped'  in 
this  deportment  are  mosdj  foreignem.  ThiB  khid'  of 
giHs  woB  made  in<  Germany  and  Fronoe  belbre  beh^ 
knownini  England ;  and  as  the>  quantity  of  it  mode  is 
Mmporatiirely  smally  it  does  not  seem  yet  to  have'  been 
nndertaken  by  English:  workmen,  but  to-be  still  wreogfat 
Bf  forngners  wim  haye  aoqnireA  thei  raqoisite  tact  and 
judgment  by  long  pradiee.  At  all  events^  the  eanungB 
of  the  men  are  high,  and  there  is  a  remarkable  deanneMr 
and  neataess*  in  thaor  personal  appearance:  they  have 
Mtw  and  white  siviped  dresses,  and  contrive  to  wwdnffaq 


■  tidiness  both  of  person  and  of  dices  wliicli  is  not « liUle 
commendable. 

There  is  a  kind  oF  glsas  sometimes  made,  inferior  Ixilili 
tO'CTOwn  and  to  sheet  glass,  called  broad-gba»;  and  thit 
b  maou&ctuied  in  a  manner  somewhat  analogoas  to  tbat 


just  deacribed.  Bat. at  qu  new  IfeMuree  are  involvad  in 
it,:<«e  may  pa«  on  to  aa^a  fewwords  TeapeetinR  ^e.laat 
aart  which  we  enuMerated,  aitd'irfDch  is  deHgiwted,fr«« 
ila  dtanGteiuticiOse,  aa  bottlfr^laM 
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Bottle-Glass. 

A  greater  weight  of  bottle-glass  is  made  every  year  in 
England  than  of  all  the  other  kinds  pat  together.  Wine 
and  beer  bottles,  pickle-bottles,  oil-bottles,  bottles  for 
chemical  liquids,  &c.  are  required  in  such  abundant  quan- 
tity, that  four  or  five  hundred  millions  of  pounds  weight 
are  made  (and  we  may  suppose  broken)  annually  in  Eng- 
land. 

The  materials  for  glass  bottles  are  coarser  and  cheaper 
than  for  any  other  kinds  of  glass.  Neither  beauty  of 
-colour  nor  freedom  from  specks  is  of  much  moment  for 
these  articles,  and  consequently  the  alkali  and  other  in- 
;gredients  employed  are  the  least  costly.  The  mode  of 
working  differs  from  all  the  former  instances  so  far  as 
this— that  the  bottle  receives  its  shape  mainly  from  a 
mould. 

In  a  bottle-glass  house  there  is  a  kind  of  central  fur- 
nace, containing  the  pots  in  which  the  *  metal'  b  melted ; 
and  around  this  is  the  vacant  place  where  the  men  work, 
together  with  the  moulds  and  other  apparatus  for  dding 
in  the  production  of  the  botties. 

A  workman  (the  gatherer)  gathers  on  the  end  of 
a  tube  as  much  glass  as  will  make  (say)  a  wine-bottle. 
This  he  hands  to  another  workman,  the  bhwer,  who, 
whilst  blowing  through  the  tube,  rolls  the  glass  upon  a 
stone,  and  elongates  a  portion  which  is  to  form  the  neck 
of  the  bottie.  He  then  inserts  the  bulk  of  the  glass  into 
a  brass  or  cast-iron  mould,  which  g^ves  the  exterior  form 
to  the  botde ;  while,  by  continuing  the  blowing,  he  forms 
the  internal  cavity.  The  blower  then  hands  it  to  the 
finthetf  who  further  foahions  the  neck  by  putting  on  a 
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Gtde  ring  of  glass,  then  trims  the  mouth  of  the  bottle 
and  gives  shape  to  the  bottom ;  and,  lastly,  detaches  the 
bottle  from  the  tube.  A  boy  then  lifts  up  the  bottle  on 
a  kind  of  pronged  fork,  and  carries  it  to  the  annealing- 
oven,  where  it  is  allowed  to  cool  gradually.  This  is,  in 
fiict,  a  rougher  kind  of  work  belonging  to  the  same  gene- 
ral class  as  the  making  of  flint-phials,  noticed  in  a  former 
page. 

This  circle  of  operations  is  continued  with  much  quick- 
ness, four  or  five  men  being  able  to  make  a  hundred  wine- 
botdes  in  an  hour;  and,  with  a  few  modifications,  ac- 
cording to  the  size,  shape,  and  purpose  of  the  botties, 
may  be  taken  as  a  general  exemplification  of  the  mode 
of  proceeding.  The  vicinity  of  the  Tyne  and  the  Wear 
is  abundantiy  supplied  with  many  of  the  requisites  for 
bottie- making;  and  hence  the  manufactiu*e  is  there 
largely  carried  on* 


t- 
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Of  th«  OBrpet^maiuifacture  in  this  oonntiy  it  haa  been 
olMerYed  ('  Feimy  CydopfiMifa') — ''  The  consumpdoi^ 
<tf  carpetB  ia  Great  Britaia  up  to  abouj:  the  middle  of  the 
last  oentmy,.  was  so  very  trifling  t)iat,  as  a  maau&cturef 
it  was  hardly  deserving  of  notice ;  andodthough  now  so 
essential  to  onr  vrannth  and  ^mfort,.  a  few  generations 
ance,  a  carpet  was  only  partially  used  in  the  mansions  of 
the  rich.  Only  a  few  manufactories,  of  which  that  at 
Wilton  was  the  most  important,  existed  in  diffisrent  parts 
of  the  kingdom ;  and  at  Kidderminster,  which  is  now 
the  principal  seat  of  the  trade,  and  where  at  least  fire 
thousand  persons  are  employed  in  its  different  branches, 
the  carpet-manufacture  did  not  commence  before  the 
early  part  of  the  eighteenth  century.  We  doubt  whether 
at  the  commencemeat  of  the  nineteenth  centdry  one- 
fourth  of  the  present  number  of  carpets  was  manufac- 
tured." 

We  may  here  remark  in  addition,  that  the  vidnity  of 
Glasgow  has  become  an  important  seat  of  the  carpet- 
manufacture ;  there  being,  in  that  locality,  factories  in 
which  the  whole  circle  of  operations,  from  the  washing 
of  the  dirty  fleece  to  the  shearing  of  the  woTcn  carpet, 
is  conducted. 

The  nomenclatore  familiarly  applied  to  carpets  is — ^like 
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BBoy  other  instances  of  manufacturing  phraseologj^— ffl 

CBlculated  to  convey  an  idea  of  their  diitinctive  featucB 

or  of  tiieir  mode  of  manufiictnre.    The  terms  Seotdiy 

Kidderminster^  Wilton,  Bnssels,  Turicey,  Persian,  Yene- 

tian,  &c.  as  applied  to  carpets,  no  longer  strictly  indfeste 

the  places  of  manu&Dtiire,  howeverapj^caMe-tfaeyniigiit 

have  been  in  the  first  instance.     Ibdeed,  Ifcere-  i«  no 

littie  confusion  in  tiie  matter ;   for  *  Scotch '  carpets  and 

'Kidderminster*  carpets   are  iAm  mme:   ^YeusAut* 

carpets  were  never,  it  has  been- asserted,  made  at  Veniee 

at  all :   '  Brussels '  carpets  are  made  at  Kidderminster  I 

while  '  Kidderminster '  carpets  are  itot  made  in  tiiat 

town  so  extensiireiy  as  in  Scotland.    These-  anomaliet 

apart,  however,  we  will  endiBavour  to*  gvve  sueb  a  skieteh 

88  will  ilhistrate  the  horoad  features-  of  the  mannfactare 

generaHy ;  and  ibr  this  purpose  it  matters  little  wbera 

we  take  up  our  station,  provided  iite  momifaeturiilg 

arrangements  are  sufficiently  complete. 

It  is  necessary  here  to  mention  die  oonneetioa  betweea 
the  spinning  and  the  weaving  m  carpe^worii.  It  is^weU 
known  that  the  spinning  and  weaving  of  cotton  are- not 
necessarily  carried  on  in  one  establishment,  or  by  ont 
&m :  some  being  ^  spinning-iactories,*  some  ^  weaying>^ 
&ctories ;'  and  some  both  conjoined.  The  same  remaril 
h  applicable  to  the  carpet*manufacture,  widi'  diis  modi- 
fication, tiiat  the  worsted  is  rarely  spiuk  in  tlie  same 
6ctory  where  Hie  carpetr  are  made.  At  Kilmamock,  at 
Kidderminster,  and  other  towns  where  large  qumtitiea 
of  worsted  are  used,  there  are  *  worsted-milk,'  theownen 
of  which  prepare  spun-yam,  and  sell  it  in  a  spun  state  to 
the  carpet,  shawl,  tartan,  &c.  manufacturers.  Oecarfow- 
aOy,  however,  ^tee  spinning  is  conducted  in  the- weaving 
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ftctory,  and  we  will  therefore  glance  at  worsted  spin- 
ning before  noticing  the  actual  manufacture  of  the 
carpets. 

The  wool  reaches  the  spinner  in  two  forms ;  fieece^ 
wool  and  ^Am-wool :  the  first  being  that  which  results 
from  the  shearing,  and  the  latter  being  the  wool  taken 
from  the  animal  when  killed.  The  former  is  the  better 
of  the  two,  but  both  are  employed.  The  wool  comes 
in  bags  containing  about  ten  stones  each — a  *•  stone ' 
in  this  commodity  being  twenty-four  pounds  —  there- 
fore equal  to  two  hundred  and  forty  pounds  weight 
per  bag,  technically  called  a  '  pack.*  The  bags  are  in 
the  first  placed  stowed  away  in  a  long  shed  or  ware- 
house; from  whence  they  are  transferred  to  an  upper 
floor,  occupied  as  a  sorting-room.  Here  a  number  of 
men  stand  at  benches  in  front  of  a  rauge  of  windows ; 
and  the  wool,  when  taken  from  the  bags,  is  placed  on 
these  benches  to  be  sorted.  So  different  is  the  mode  of 
growth  on  different  parts  of  the  animal's  fleece,  that  as 
many  as  ten  different  qualities  of  wool  are  procurable 
from  the  same  fleece ;  some  best  fitted  for  the  warp  of 
the  carpet,  some  for  weft,  some  for  coarse  work,  some 
fw  fine,  &c. ;  and  it  is  the  office  of  the  sorters  to  sepa^ 
rate  the  fleece  piecemeal  into  its  various  qualities. 

The  wool,  thus  separated,  is  next  transferred  to  a 
lower  building,  where  it  is  washed,  scoured,  or  cleansed 
from  the  grease  adherent  to  it.  The  washing  is  a  very 
simple  affitir,  but  the  '  wringing '  or  draining  is  ingeni- 
ously  effected,  thus: — There  is  a  wooden  vessel  filled 
with  a  hot  ley  of  soap,  soda,  and  water,  into  which  the 
wool  is  dipped  ;  and  after  a  little  stirring,  the  wool  ia 
lifted  up  by  a  kind  of  pitchfork,  and  held  where  it  caa 
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be  canght  between  two  rollers,  which  by  great  jMreaitire 
ibrce  oat  the  water  from  the  wool,  leaving  it  neariy  diy. 
To  complete  the  drying,  the  wool  is  then  taken  to  a  hoi- 
room,  where  an  economical  use  is  made  of  the  heat 
xadiating  from  the  boilers  of  the  steam-engine :  the  dryw 
ing-room  is  over  the  boiler-room,  and  is  thus  efifectiially 
heated  by  caloric  which  would  otherwise  be  wasted. 
This  is  only  one  among  many  instances  which  our  manu- 
factures exhibit,  wherein  the  possession  of  a  stean- 
engine  yields  benefits  not  originally  contemplated  when  it 
'was  erected ;  such,  for  example,  as  a  supply  of  hot  water 
£rom  the  condensed  steam,  the  warming  of  a  whole  factory 
by  ateam,  the  heating  of  rooms  for  drying  goods,  &c. 

The  sorted,  cleansed,  and  dried  wool  then  undergoea 
processes  by  which  its  fibres  are  brought  more  or  less 
into  a  parallel  position,  preparatoiy  to  the  operation  of 
spinning.  In  the  cotton-manu&cture  the  process  of 
'  carding '  is  that  by  which  the  fibres  are  laid  straight ; 
but  in  the  preparation  of  wool  some  kinds  require  a 
different  mode  of  procedure,  called  *•  combing.'  Sup- 
ponng  the  wool  to  be  of  that  kind  or  for  that  purpose 
which  requires  carding,  the  routine  proceeds  thus:— 
The  wool  is  first  phiced  near  a  levohing  cylinder,  called 
a  '  teazer,'  whose  external  surface  is  studded  with  bent 
hooks ;  and  these  ho^,  catching  hold  of  the  locks  of 
wool,  disentangle  and  open  them,  separating  them  fibre 
from  fibre,  and  preparing  them  for  the  '  cards,*  These 
cards  are-  points  or  wires,  much  finer  than  the  hooks  of 
the  *  teazer,*  and  disposed  around  the  exterior  of  a  long 
series  of  cylinders :  the  wool  is  caught  from  one  cylinder 
to  another,  twenty  or  thirty  times  in  suocesrion,  whereby 
aU  iU  fibres  become  arranged  wry  nearly  ina  paraUel 


k^er ;  and  after  leating  tlm  Uat^tfiaaAer,  Itaagomes  liie 
Somi  of  a  d^oate,  tender  rtband  jqf  '  dhrer'  about  two 
infibes  in 'Width. 

The  ''cBrdiag«4nadiiBes'  'em^Siojed  m  Ais  opcapstkm 
JVB  very  laige  and  eamfkeoi  pieoes  of  neofaaiiiBiii ;  aitid 
4tti  'Or  %  docen  >of  them,  aaraBgad  «ide  by  side,  give  m 
ynvy  basyeppearanoe  to  ithe  ^  mxdmg-^tomn,'  They-afe 
«bDoat  aBtomatiCy  la^^ubing  very  1Mb  peiwioal  attea» 


The  ^.oamfaoBg '  of  ^&Bt  'wod  jswmliier  mode  <of  aopa- 
fatmg  the  fihnea  ivoia  their  knotted  looks.  In  the  pr»- 
fMoation  of  hemp  for  ropos^  sad  of  iflax  for  liaen,  the 
fibres  are  diBentang^  by  means  of  an  imitnimfint  calhiA 
A  ^  hedde/  eo&astingiof  a  nomber«f  teeth  or  spikes  in- 
aerted  an»a 'boards  aad  a  somewhat  sunilar  plan  is  adopted 
fi»r  vNiol.  The  fflorea  are  torn  one  from  another  in  three 
different  wajiis,  all  invtikiBg,  however,  the  same  general 
principle  of  action.  In  the  simplest  mode  of  proeeedkigy 
lihe  wtfes  of  a  kind  of  large  cmnb  are  heated,  and  die 
oen^  being  &Bed'W!idiAe 'wires  uppermost,  liie  wool  is 
kid  «n  them,  ,a&d  comfaed  oat  >byiheiteeth  of  ano&er 
nmilar  comb.  This  is  .the  method  ior  the  finest  wools. 
That  of  oMBser  qualiiy  is  placed  on  the  surfiice  of  & 
revolting  leUer^  and  eombed  out  l)y 'pssnog  on  and  b^ 
twaenihe  points .tif  ald&d  of  heekk.  There  is,  horn* 
ewer,  ano&er  and  a  ^larger  maohine,  wfaioh  «ote  in  a  «e- 
■uuplud)le  manner.  It  oamBBtafof  ctwodasge  wteels^aix 
nr  aevoa  ibet  in  dJaonetar,  sotafemg  so  4hat  their  peri* 
pharies  may  Ins  neariy  in  oontact.  The  peuipfaery,  or 
MonaiieNnee,  rof  «udi  mketl  is  fiarmed  by  a  aerias  of 
mns  or  ^^ikfis,  an.  <aad  between  indndi  ihe  wool  is 
idflfiad^  4he  WiBaa  an  iheifine  wheal -Aen  oondiontthn 


mel  Dittke  othar,«iid  at'the  same  time  uptnte  it  into 
twoportitiiM — Bhort  fibrea,ca11ad  'noik,'aiid  longfibrea, 
altsd  'top' — which  are  afCerwards  used  for  dificrent 
kinds  of  work.  The  short  fibres  are  taken  from  the 
wheel,  in  a  hunith,  b;  another  boj  or  girl,  while  a  tbint 
tancnes  the  longer  fibres  in  &  continuous  but  irregular 
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it^ff,  Tbe  pflrttAn  of  die  machine  at  which  the  jiure> 
uleopaiMiMi'aie.aiigBeid  is JieM  sketched.  Wilhoat 
toailijig  the  pwtionlar  ciiomttaaoes  under  which '  caid> 
btg'm  'ctnntnng'.amjeKntBd  to,  or  the  veapective-intt- 
fBH*  -to  whioh'tliB  '  nculs'-and  the  '  top'  are.mp''^  ^ 
ImH  jnSSae  «d  j^  autt  aU  .this  is  prtipaMtory  to  tha 
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spinning  of  the  yam :  it  may,  however,  he  expluned  ibat 
the  long  '  combed  *  wool  is  used  principally  for  Bnisseb 
and  the  finer  kinds  of  carpeting,  while  *  carded '  wool  is 
employed  for  Scotch  or  common  carpets. 

We  next  transfer  our  attention  to  a  long  shop  or  room 
wherein  the  worsted  is  *  drawn '  and  *  roved,'  processes 
predsely  analogous  in  principle,  and  nearly  so  in  details, 
to  those  pursued  in  the  cotton-manu&cture.  The  fibres 
are  passed  between  rollers,  doubled,  passed  again  be- 
tween rollers,  and  so  on  many  times  in  succession,  until 
they  have  assumed  a  degree  of  parallelism  almost  perfect ; 
and,  being  in  this  state,  they  are  brought  to  the  form  of 
a  loose  tender  cord,  about  an  eighth  of  an  inch  in  diar 
meter,  called  a  '  roving.' 

The  rovings  are  spun  into  yams  for  the  weaver  by  the 
usual  action  of  the  *  throstle'  and  the  '  mule'  spinning- 
machines.  The  spinning-rooms  contain  the  machines 
whose  revolving  bobbins  reduce*  the  roving  to  the  state 
of  yam.  In  the  carpet-factories  near  Glasgow,  the 
spinning-rooms  are  attended  by  the  bare-footed  damsels 
whose  duty  it  is  to  mind  the  machines,  and  whose  appear- 
ance marks  one  of  the  points  of  difference  between  the 
working  classes  of  England  and  Scotland.  In  England 
it  is  very  rare  indeed  to  see  either  sex,  especially  females, 
without  shoes  and  stockings,  except  in  the  very  humblest 
and  most  depressed  classes  of  the  communily :  the  stock- 
Sngs  may  be  full  of  holes,  and  the  shoes  may  have  scarcely 
any  *  under-leathers'  to  keep  the  *  uppov*  together ;  yet, 
such  as  they  are,  we  eveiywhere  see  them.  In  Glasgow, 
bowever,  and  in  most  parts  of  Scotland,  the  absence  of 
fbet-eoverings  is  by  no  means  an  evidence  of  extreme 
pover^  or  dovenliness.    When  Jeannie  Deans  tbok  otf 
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her  shoes  and  stockings,  and  carried  them  in  her  bundle 
during  part  of  her  journey  to  London,  she  only  followed 
a  well-understood  practice  among  her  countrywomen.  In 
the  kitchens  of  many  taverns  and  respectable  houses 
of  Glasgow,  at  the  present  day,  the  female  domestics 
wear  neither  shoes  nor  stockings ;  and  out  in  the  open 
streets,  especially  in  the  vicinity  of  the  Broomiekw  and 
of  the  Salt  Market,  gold  ear-rings  and  pink  bonnets,  and 
silk  ribands  and  shawls,  may  frequently  be  seen  accom* 
penied  by  bare  ankles.  When,  therefore,  we  meet  with 
similar  instances  in  a  spinning-mill,  we  may  attribute  il 
not  to  any  peculiarity  attending  the  ooeupatioD,  but  to  the 
custom  of  the  place. 

But  to  return.  Some  of  the  spun-yarns  are  doubled 
and  twisted  again,  to  make  strong  threads  for  the  warp 
of  the  carpet ;  while  others  are  so  jvepared  as  to  pre- 
sent more  elasticity  than  strength,  for  use  as  weft  at 
cross  threads.  When,  however,  the  spinning  is  finally 
effected,  the  yam  is  carried  up  to  another  room  or  shop 
provided  with  a  number  of  hexagonal  frames  or  reels, 
on  to  which  the  yam  is  wound,  in  the  same  nianner  as 
the  silk  in  a  silk-mill.  Some  of  these  are  called  *  4> 
quarter  reels,'  some '  S^uarter  \*  and  the  yam,  after  being 
lemoved  from  them,  is  wound  up  into  hanks,  and  the 
hanks  into  bundles. 

The  dye-house  is  the  next  place  to  which  we  have  to 
direct  our  attention.  All  carpet-worsted  is  dyed  while 
in  the  state  of  yam,  sometimes  by  the  carpet  manufac- 
turer, but  at  other  times  purdiased  by  him  in  a  dyed 
state.  Such  dye-houses  are  provided  with  the  i4>peratus, 
mostly  of  a  ample  kind,  for  dyeing  the  hanks,  which  are 
opened  so  as  to  allow  each  individual  yam  to  be  acted  on 
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hy  the  dje.  The  usoal  mineral  and  vegetable  colours  are 
employed ;  and  the  yarn,  after  being  dyed,  is  hung  upon 
poles  to  be  dried  in  a  heated  room. 

We  now  approach  that  part  of  the  operations  in  which 
the  spun  and  dyed  yam  is  about  to  be  woven  into  the 
form  of  a  carpet :  the  warp  threads  to  be  attached  to  the 
'harness'  and  'heddles'  of  the  loom,  and  the  weft 
threads  to  be  wound  on  the  pirn  of  the  shuttle.  It  must 
be  familiarly  known  to  every  one  who  has  ever  examined 
the  texture  of  different  kinds  of  carpets,  that  very  great 
diversity  is  exhibited  by  them ;  and  unless  these  diversi- 
ties are  borne  in  mind,  the  manufacturing  arrangements 
can  hardly  be  understood.  Some  kinds  of  carpet  exhibit 
the  same  pattern  and  the  same  material  on  both  sides, 
the  colours  only  being  reversed :  another  kind  exhibits 
a  woollen  or  worsted  surface  on  one  side,  and  a  hard 
hempen  or  flaxen  surface  on  the  other :  another  kind 
presents  all  the  appearance  of  a  velvet  surface,  exhibiting 
the  peculiar  '  pile'  or  '  nap'  which  forms  the  distinguish- 
ing characteristic  of  velvet :  another  kind  presents  a  ncmy 
soft  surface  half  an  inch  in  depth,  in  which  the  ends  of 
the  fibres,  instead  of  their  sides,  are  exhibited  to  the  eye. 
It  is  obvious  that  very  different  arrangements  of  the  weav- 
ing apparatus  must  be  called  for  to  aid  in  the  production 
of  these  different  kinds  of  carpet. 

The  first  which  we  may  notice  is  the  common  Scotch 
carpeting,  which  is  woven  in  lengths  about  a  yard  la 
M'idth,  and  then  sewed  together  edgewise  to  form  a 
carpet.  This  carpeting  is  formed  without  the  admixture 
of  any  flax.  The  warp  is  of  worsted  and  the  weft  is  (^ 
wool ;  the  difference  between  the  two  being  that  wo<^ 
has  shorter  and  finer  fibres  than  worsted ;  and  the  fabric 
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IS  80  constructed  as  to  constitute  a  double  cloth,  having 
two  sets  of  warp  and  two  of  weft,  each  warp  being  inter- 
sected bj  both  the  wefts.  It  is,  in  fact,  like  two  pieces 
of  worsted  cloth  united  together,  surface  tp  surface,  and 
it  might  be  possible  to  separate  one  from  the  other  with«- 
out  destroying  the  web  of  either.  Kilmarnock,  a  busy 
town  eastward  of  Ayr  and  southward  of  Greenock,  is  one 
of  the  chief  seats  of  this  manufacture.  It  is  stated  in  the 
recent  *  Topographical  Dictionary  of  Scotland,*  that  **  the 
carpet  manufacture  may,  -amid  many  conflicting  claims, 
be  regarded  now  as  the  staple  of  Kirmamock.  Even 
twenty  or  twenty-five  years  ago  it  rivalled  that  of  Kid- 
derminster in  England,  and  had  no  competitor  in  Scot- 
land ;  and  about  that  time,  or  a  little  later,  it  was  greatiy 
improved  by  the  mechanical  inventions  of  Mr.  Thomas 
Morton,  a  citizen,  who  gives  name  to  a  locality  in  the 
vicinity  of  tiie  Gas- Works,  who  taught  his  townsmen  at 
once  to  save  time  and  labour,  and  to  achieve  accuracy  and 
an  extensive  variety  in  their  patterns ;  and  who,  so  early 
as  1826,  received  public  demonstrations  from  the  manu- 
facturers of  the  town  of  the  debt  of  obligation  which 
they  felt  Jiis  genius  had  imposed.  .  .  .  The  wages  of 
the  carpet  and  rug  weavers  nm  from  I2s.  to  145.  per 
week  nett,  and  occasionally  higher.  The  yearly  value 
of  the  cai'pet  manufacture  was  estimated,  in  1837,  at 
150,000/.  The  carpet-factories  are  six  in  number.** 
Brussels,  Wilton,  and  Scotch  carpets  are  made  in  Kil- 
marnock; but  in  that  town,  as  well  as  in  Scotland 
generally,  the  last-named  variety  is  that  which  is  most 
extensively  made. 

The  general  process  of  weaving  Scotch  carpeting  is 
the  same  everywhere,  and  may  be  thus  illustrated.    The 
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weaving-shops  are  long  rooms,  having  looms  ranged  on  one 
or  both  sides  through  the  whole  length.     Each  weaver 
has  his  seat  in  front  of  his  loom,  where  he  drives  the 
shuttle  with  oi^d  hand,  regulates  the  shuttle-box  and  the 
'  batten'  or  '  lay'  with  the  other,  and  works  the  treadles 
with  his  feet.    No  steam-power  is  employed,  nor  is  an 
assistant  necessary,  as  in  some  other  kinds  of  carpet- 
weaving.    The  worsted  warp-threads  are  arranged  in  two 
tiers,  or,  if  it  be  a  *  three-ply*  carpet,  in  three  tiers,  by 
which  a  triple  doth  is  produced.    Above  the  warp- 
threads  is  a  Y&ry  complicated  assemblage  of  cardsj  called 
the  '  harness,'  the  object  of  which  is  to  draw  up  certain 
of  the  warp-threads  for  allowing  the  passage  of  the  weft 
between  th^n ;  and  as  the  weaver,  even  if  his  feet  and 
fingers  were  doubled  in  number,  could  not  manage  all 
these  strings  in  their  varied  complexity,  he  is  aided  by 
an  ingeniously  constructed  barrel,  whose  sur&ce  is  stud- 
ded like  that  of  a  barrel-organ.    The  studs  are  arranged 
on  the  surface  in  a  certain  determinate  order,  which 
depends  on  the  pattern  to  be  produced  in  the  carpet ; 
and  when  the  barrel  rotates,  the  studs,  acting  on  seyeral 
short  levers,  govern  the  movements  of  the  warp-threada 
in  a  definite  system,  just  as  the  arrangements  of  the  pins 
on  an  organ-barrd  act  upon  the  i»pes  in  a  c^iain  order 
according  to  the  time  to  be  played.    As  one  organ- 
barrel,  studded  in  a  certain  way,  can  only  lead  to  the 
performance  of  one  tune  or  set  of  times,  so  one  loom- 
barrel,  with  a  definite  order  of  studs,  can  only  lead  to  the 
production  of  one  design  in  the  carpet*    The  analogy 
between  the  two  cases  is  so  close,  that  we  willingly  make 
use  of  one  to  illustrate  the  other. 
The  mode  of  arrangmg  the  pios  on  the  barrel  depends 


■Itogetherontlie  pattamto  be  produced,  andtbu  pattern 
is  first  draini  upon  ptper.  There  are  derigDen  for 
carpet-weaving,  as  well  u  lor  calico-printing ;  the  artists 
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in  me  csn  as  in  Ae  otiier  exerdnng  their  lasts  to  pra- 
dnce  new  and  elegant  designs.  From  the  designs  the 
barrels  are  studded,  and  thus  made  ready  for  tbe  kxHn ; 
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but  every  year  witnesses  the  gradual  decline  of  this  mode 
of  proceeding ;  the  more  efficient  *  Jacquard'  apparatus 
being  used  in  its  place.  How  this  beautiful  contrivance 
is  brought  to  bear  on  the  movements  of  the  warp-threads 
we  had  occasion  slightly  to  notice  in  the  sketch  of  the 
bobbin-net  manuiacture  at  Nottingham,  in  the  volume 
relating  to  Textile  Manufactures;  and  we  may  now 
mention  that  it  is  extensively  used  in  the  carpet  manu- 
facture. Sometimes  there  are  as  many  as  six  hundred 
perforated  cards  for  the  production  of  one  pattern,  and 
two  or  three  hundred  levers  or  needles  acted  on  by  them. 
The  horizontal  warp-threads,  with  thQ  studded  barrel 
or  the  Jacquard  apparatus  over  them,  form  what  we  may 
term  the  permanent  furniture  of  the  carpet-weaver's 
loom  ;  but  the  arrangement  of  shuttles  is  also  very 
curious.  There  are  from  two  to  twenty  shuttles  for  each 
pattern,  the  number  being  great  or  small  according  to  the 
number  of  colours  in  the  pattern.  These  shuttles  are 
placed  in  a  kind  of  box  at  the  weaver's  right  hand,  and 
he  takes  them  out  as  he  wants  them.  We  may  suppose 
that  i*ed,  blue,  and  white,  for  example,  alternate  in  the 
pattern :  in  such  case  he  throws  a  red  shoot  with  one 
shuttle ;  lays  it  down  and  takes  up  the  blue  shuttle,  with 
which  he  throws  a  shoot ;  lays  down  this  again,  and  takes 
up  the  white  shuttle;  and  so  on,  keeping  his  hands 
incessantly  employed,  for  he  has  not  only  to  change  the 
shuttles  in  this  manner,  but  also  to  drive  up  each  thread 
of  weft  as  it  is  thrown.  The  arrangement  of  the  barrel 
or  the  Jacquard  apparatus  is  such,  that  when  one  colour, 
or  one  set  of  two  or  three  colours,  is  done  with  for  a 
time,  a  little  bell  is  rung,  by  which  the  weaver  is  warned 
to  place  those  shuttles  in  the  side  receptacle,  and  take 
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others  into  use,  according  to  the  pattern.  In  the  pre- 
ceding cut  is  a  representation  of  the  general  appearance 
of  a  Scotch  carpet  loom. 

Let  us  next  direct  attention  to  a  more  expensive  and 
finished  carpet  than  the  Scotch ,  viz.,  the  Brttssels.    A 
Brussels  carpet  is  composed  of  linen  and  worsted,  the 
cloth  or  textile  fabric  being  formed  wholly  of  linen, 
and  the  worsted  forming  a  kind  of  surface  superadded 
to  the  fabric  thus  made.    The  mode  of  effecting  this  is 
highly  curious:— The  Brussels  carpet-loom  exhibits  at 
its  hinder  end  a  series  of  frames,  five  or  more  in  number, 
filled  with  bobbins  of  yam ;  the  frames  being  placed  &. 
such  angles  as  to  allow  the  yam  from  all  the  bobbins  to 
unwind  and  form  a  uniform  warp  of  threads.   The  weaver, 
sitting  in  front  of  the  loom,  is  provided  with  a  number  of 
brass  wires,  each  rather  longer  than  the  width  of  the 
carpet  to  be  woven ;  and  these  wires  enable  him  to  give 
that  ribbed  or  corded  appearance  which  is  so  conspicuous 
a  feature  in  Brussels  carpeting.    There  are  usually  five 
colours  in  a  Brussels  carpet,  and  these  colours  are  formed 
wholly  by  warp-threads,  of  which  there  are  about  two 
hundred  and  sixty  of  each  colour  in  twenty-seven  inches' 
width  of  carpet.     The  warp-threads  are  govemed  by 
some  such  apparatus  as  in  the  former  case ;  and  when  a 
^  shed'  has  been  opened,  the  weaver  throws  a  shoot  or 
two  of  linen  thread.     He  then  introduces  a  wire  under 
some  of  the  coloured  warps,  and  over  all  the  rest ;  by 
which  a  series  of  loops  is  formed,  which  present  a  round 
and  full  appearance  when  the  wire  is  afterwards  with- 
drawn.    He  thus  proceeds,  throwing  a  shoot  or  two  of 
weft,  then  beating  them  well  up,  then  inserting  a  wire, 
tiien  throwing  more  weft,  and  so  on,  repeatedly  changing 


tbe  cxilour  of  the  uppermost  warp-threads  b;  a 
connected  with  the  treadles.  At  interraU  he  tal:es  out 
d]  the  wires,  which  have  asdstcd  in  forming  the  ribbed- 
like  surface  of  the  carpet.  One  eSect  of  reiting:  the 
tipper  coloured  warp  in  this  wb;  is  wholly  to  hide  tb« 
linen  thread.  The  weaver  is  assisted  hy  a  boy  in  adjuiU 
ing  the  '  shed'  for  the  reception  of  the  weft. 


Taken  in  all  its  parts,  the  Bnigsels-carpet  loom  ia  d«- 
cidedl;  a  complex  piece  of  meduoiiEn],  and  requires  for 
its  due  comprehension  «  veiy  cloae  attention,  even  fioai 
an  eye-witness  of  its  operation.  The  same  ^iparatna, 
-with  a  slight  alteration,  i«  used  for  dte  prDductkn  of 
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WHton  earptU,  wbkfa  difier  from  Bntusb  chiefi^  in 
thii — that  the  rib  or  niaed  part,  iutead  of  ranuning 
whole,  as  ia  BruMels  carpet,  ia  cut  bj  rDeana  of  a  slurp 
iBatnuneDt,  bo  U  to  form  a  relvel-lika  pils.  The  wiret, 
inateftd  of  bein^  mooth  at  the  opper  aurJaM,  harv  a 
groove  numing  along  the  whole  length,  which  aNista  the 
weaver  in  drawing  a  very  fine  knife  acrosB  the  wanted 


jma  which  He  over  the  wire,  end  tiienby  aeverin; 

HowCTET  difieratf  the  commoD  Venetian  or  tbat- 
carpeting  maj  appear  to  be  from  diete  finer  kinds,  yet  it 
rwiihlei  them  in  this—that  the  warp  alone  fomu  the 
rinbh  opper   suriace;    the   weft,  which  ii   lomotimea 
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woollen,  sometimes  linen,  and  sometimes  cotton,  being 
thrown  in  to  form  the  fabric,  but  without  showing  at  the 
surface.  The  warp  is  generally  arranged  in  stripes  of 
different  colours,  and  sometimes  a  kind  of  plaid  pattern 
is  produced;  but  generally  the  pattern  is  so  plsun 
as  to  require  but  little  complexity  in  the  weaving 
apparatus. 

Most  carpets,  after  being  woven,  require  to  have  the 
surface  sheared  or  cut,  for  the  removal  of  loose  fibres, 
and  for  regulating  the  length  of  nap  in  those  which  con- 
stitute pile-carpets.  This  shearing  is  effected  by  a  very 
Ingenious  machine,«in  which  a  screw,  whose  worm  or 
thread,  forms  a  cutting  edge,  revolves  so  that  this  edge 
shall  come  in  contact  with  a  straight  horizontal  edge,  and 
thus  act  like  a  pair  of  scissors.  The  carpet  is  so  adjusted 
as  to  be  drawn  between  these  two  edges,  by  which  the 
surface  is  sheared  all  over;  the  quantity  cut  off  being 
dependent  on  the  adjustment  of  the  two  cutting  edges. 
The  machine  is  represented  on  page  108. 

7\trkey  or  Persian  carpets  are  the  most  costly  and 
luxuriant  of  all,  and  are  produced  in  a  very  remarkable 
way.  They  are  not  extensively  made  in  this  country ; 
but  there  is  an  article  of  manufacture  known  as  '  Persian 
rugs,'  which  will  afford  us  some  idea  of  the  matter. 
The  arrangements  for  making  a  Persian  rug  are  these :— > 
The  warp  is  formed  of  linen-yam,  and  is  arranged  verti- 
cally. Just  above  the  level  of  the  weaver's  eye  is  placed 
a  roUed-up  paper  pattern,  on  which  the  device  is  drawn, 
and  which  has  crossed  lines  to  represent  the  warp  and 
weft  threads,  like  the  'Berlin'  patterns  now  so  well 
known.  If,  in  the  preceding  sketch,  we  suppose  a  number 
of  other  lines  to  be  introduced  between  those  here  givea 
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(and  which  we  have  omitted,  to  avoid  confusing  the 
£gure),  it  will  represent  a  portion  of  one  such  pattern. 
The  weaver  is  provided  with  stout  worsted  yam  of  various 
colours,  and  twists  this  yam  round  the  separate  warp- 
threads,  twining  it  round  two  threads,  and  then  cutting 
it  oiF  so  as  to  leave  two  loose  ends,  say  half  an  inch  long 
each.  He  has  scissors  in  his  right  hand,  with  which  he 
cuts  the  worsted.  He  looks  up  at  his  pattern  repeatedly, 
to  see  what  coloured  worsted  is  to  occupy  a  particular 
spot,  and  to  use  the  corresponding  coloured  thread. 
When  he  has  knotted  in  a  row  of  little  tufts  of  worsted 
across  the  whole  width  of  the  web,  he  takes  a  shuttle  in 
his  hand,  and  throws  in  one  or  two  shoots  of  stout  linen- 
yam,  which  keep  the  tufts  in  their  places  and  assist  in 
forming  a  firm  fabric.  The  ends  of  each  tuft  stand  out 
prominently,  and  by  a  subsequent  dressing  and  cutting 
they  form  such  a  level  and  full  surface  as  to  hide  com- 
pletely the  linen  threads.  This  is  throughout  one  of  the 
most  remarkable  modes  of  producing  a  carpet,  from  its 
extreme  simplicity,  and  the  beautiful  material  which  it 
produces ;  but  it  is  necessarily  a  very  slow  and  expensive 
process.  The  loom  is  wholly  free  from  the  complexity 
of '  barrel'  and  *  Jacquard'  apparatus,  and  boys  can  work 
it  effectively. 

Before  quitting  the  subject  of  carpet-making,  wc 
may  briefly  allude  to  a  very  singular  kind  of  mosaic- 
work  carpet,  which  was  described  by  Mr.  Yignolles  at 
the  Manchester  meeting  of  the  British  Association,  in 
1842.  He  did  not  state  who  was  the  inventor,  but  con- 
fined himself  to  a  general  exposition  of  the  principle 
involved.  The  carpet  is  composed  of  innumerable 
transverse  sections  of  variously  coloured  woollen  threads, 


about  oDe-^bth  of  tn  inch  long  eadi,  and  rtanding 
Tcrtictiil]' ;  one  end  being  aean,  and  the  other  connected 
by  India^i^bo'  to  b  pece  of  cloth.     The  woridng 


iDBchbierj  tbs  described  oa  consisting  of  two  fnunee  of 
fine  wire,  or  perforated  due,   with   as  mtoj  as  four 
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thoufiand  perforatioQS  ia  a  flqaare  inch,  placed  over  each 
other,  at  a  difltaooe  of  five  or  more  feet,  aooording  to  the 
height  of  the  room :  the  two  wira  frames  are  boiizontal, 
with  the  meshes  of  the  one  exactly  ovar  those  of  the 
otber.  The  design  to  be  copied  being  then  traced  on 
the  top  side  of  the  upper  frame,  a  woriuaan  passes  threads 
of  dyed  wool  through  the  corresponding  holes  in  the  top 
and  bottom  frames,  yarying  his  colours  and  shades  to 
imitate  those  of  the  design.  To  judge  of  the  effect,  he 
looks  down  on  the  upper  ends  of  the  threads,  where  each 
colour  occupies  a  certain  definite  position  and  arrange- 
ment. When  all  the  threads  are  thus  introduced,  they 
form  a  compact  vertical  mass,  presenting  no  semblance  of 
a  picture  or  design  when  viewed  sideways  or  horizontally. 
When  the  threads  have  been  thus  introduced  in  their 
proper  order,  the  upper  ends  are  covered  with  India- 
rubber  cement,  and  a  cloth  is  laid  upon  them,  also 
covered  with  cement,  by  which  the  ends  of  the  threads 
are  made  to  adhere  firmly  to  the  doth.  By  means 
of  a  sharp  cutting  instrument,  the  entire  mass  of 
threads  is  now  cut  through  transversely  at  a  distance 
of  about  one-eighth  of  an  inch  from  the  cloth.  This 
process  being  repeated,  a  fresh  copy  is  obtained  from 
every  eighth  of  an  inch.  In  a  frame  of  which  the 
upper  and  lower  surfaces  are  five  feet  apart,  four  hundred 
and  eighty  copies  can  thus  be  cut  from  one  mass  of  threads ; 
and  this  number  could  be  increased  by  an  increased  height 
of  the  frame.  The  multiplication  of  copies  here  alluded 
to  seems  to  be  one  t>f  the  features  for  which  the  method 
is  noticeable ;  since  the  expense  of  a  single  copy,  if  only 
one  could  be  produced  by  one  threading  of  the  wires, 
would  be  too  great  to  answer  as  a  commerdal  speculation. 
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As  the  use  of  tapestried  hangings  for  the  walls  of  room* 
is  nearly  obsolete,  the  method  is  proposed  to  be  applied 
to  the  formation  of  carpets,  rugs,  curtains,  chair-coyers, 
table-covers,  &c. ;  for  some  of  which  purposes  the  nap 
or  pile  might  be  left  longer  than  one-eighth  of  an  inchj 
thus  proQudng  a  thicker  and  aofler  substance. 


(    115    ) 


CHAPTER  V. 


TLOOB-GLOTH  MAKXJ7ACTUBB. 


Thib  matmal  with  which  this  manufacture  is  concerned, 
has  reference,  like  the  one  just  noticed,  to  a  covering  for 
floors,  and  has  certain  points  of  resemblance  with  it  in 
two  respects ;  the  designing  of  a  pattern  from  which  the* 
workman  may  operate;  and  the  weaying  of  the  mai* 
substance  of  the  material  itself.  Beyond  this  point,  how- 
ever, much  diversity  of  operation  is  observable. 

What  would  our  ancestors  have  thought,  if  they  could- 
have  seen  the  varied  and  glittering  devices  which  now 
deck  the  floors  of  our  apartments  ?  In  the  times  when^ 
tapestried  hangings  decorated  the  walls,  the  floors  were^ 
^ther  left  bare  or  were  covered  with  green  rushes  re- 
newed from  time  to  time  as  occasion  required.  Our  old 
annalists  and  county  topographers  make  repeated  allusionft^ 
to  the  preparations  of  the  '  Great  Hall ' — a  component- 
pert  of  moist  old  mandons— on  the  occurrence  of  festivities, 
by  the  spreading  of  clean  new  rushes  on  the  floor.  At 
what  period  this  custom  was  discontinued  it  would  per- 
haps be  difficult  to  say.  The  great  beauty  of  the  joinery*- 
work  in  the  floors'  of  the  majority  of  old  mansions  seems-, 
to  point  to  the  fact  that  they  were  intended  to  be  left 
bare ;  and  the  polished  boards,  frequently  arranged  in  a. 
skilfully-contrived  mosaic  pattern,  still  remain  to  attest 
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the  care  taken  in  their  preservation.  The  first  woyen 
fabric  used  as  a  floor-covering  in  England  was  probably 
some  coarse  kind  of  drugget,  for  it  seems  at  least  con- 
sistent to  suppose  that  the  oostlj  carpets  imported  from 
Turkey  were  not  introduced  until  rough  attempts  had 
been  made  to  produce  a  hom&-manufactured  fabric.  But 
be  this  as  it  may,  the  general  use  of  carpets  in  England, 
as  was  observed  in  the  hut  chi^ter^  extended  itself  very 
slowly. 

Still  more  recent  was  the  introductioa  of  that  kind  of 
floor-covering  whieh  is  made  of  pamted  ccmoas,  and 
which  is  generally  termed  ciJMoth  otfloor-doAf — ^though 
/Mtn^al-eifetA  woidd  peihaps  be  a  better  name.  Thestep» 
whereby  we  nay  suppoae  this  material  to  have  been 
gradually  brought  to  the  state  usually  presented  by  tt  at 
the  present  day  are  sim^de  and  obvious.  In  tii«  first 
place  a  coarse  hempen  or  flaxen  fabric  was  woven  and 
Iiid  down  as  a  floor-<»veriiig.  It  waa  then  probably 
suggested  that  the  durability  of  tiie  material  would  be 
greatly  increased  by  laying  on  a  coating  of  paint,  or  by 
saturating  the  fibres  of  the  doth  with  oil  or  paint,  allowed 
to  become  thoroughly  dried  and  hardened  before  tiiA 
doth  was  brought  into  ose.  The  painter  would  then 
exercise  his  taste  m  producing  tk  pattern  on  the  elotfa,  by 
unng  paint  of  difierent  ookMirs,  and  ap^^ring  Mf  brush 
with  reference  to  some  partieuhir  device.  Then  would 
ensue  the  use  of  almidi^piaHB^  as  a  meant  of  producing 
an  unlimited  number  of  copies  of  the  same  pattern,  m  9m 
to  expedite  and  fadlitate  the  painting  of  the  device.  The 
steBcU-plates  were  probably  made  of  thin  sheet-metal 
with  the  pattern  cut  or  stiuBped  out  of  them ;  a  pattern 
could  be  produced  by  painting  the  canvas — previously 
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prepared  with  a  ground-colour  all  orer — ^in  the  parts  left 
bare  by  the  stencil-plates;  the  pattern,  too,  would  be 
more  or  less  elaborate  according  as  there  were  or  were 
not  different  colours,  one  stencil-plate  devoted  to  each 
colour.  Lastly  ensued  that  improvement  which  arises 
from  printing  the  device  by  blodcs,  the  face  of  which 
are  cut  similar  to  the  blocks  in  wood-engraving;  a 
method  which  admits  of  very  much  closer  accuracy  and 
neatness  than  can  be  attained  by  the  use  of  stencil- 
plates. 

That  these  successive  stages  in  the  progress  of  the 
manufacture  are  not  wholly  suppositive  may  be  shown  by 
a  kind  of  historical  memento  of  the  manu&cture,  still  in 
ezistenoe.  There  is  still  to  be  seen  the  first  block  ever 
cut  for  printing  floor-doth ;  it  is  still  in  the  hands  of  the 
£unily  of  the  manufacturer  who  cut  it  and  printed  from 
it,  and  remains  to  show  the  time — about  ninety  years — 
which  has  elapsed  since  the  use  of  such  blocks  originally 
commenced.  Before  that  time  the  floor-cloth  manu&o- 
tmred,  very  limited  in  extent,  as  may  be  well  supposed, 
xeceived  whatever  pattern  was  intended  for  it  by  the  use 
of  stencil-platea. 

Simple  as  may  appear  at  first  thought  to  be  the  mere 
painting  of  a  piece  of  doth,  the  manufacture  of  floor- 
doiii  involves  many  euiious  processes,  which  are  not  ill- 
deserving  of  attention*  All  floor-doth  factories  are 
required  to  be  both  lo%  and  extensive  in  area ;  because, 
as  we  shall  see  farther  on,  very  laige  pieces  of  canvas 
have  to  be  extended  at  di£%a!ent  times  both  vertically  and 
horizontally.  In  one  of  the  large  London  establishments, 
the  various  parts  of  the  building  extend  to  a  distance  of 
about  two  hundred  and  fifty  feet  m  one  direction ;  com- 
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prising  first  a  show-room,  lined  on  either  side  with  spe- 
cimens of  the  finished  manufactmre,  mostly  in  the  form 
of  rolls ;  then  a  '  drying-room/  about  one  hundred  and 
twenty  feet  in  length,  by  sixty  or  seventy  in  width,  and 
of  considerable  height,  in  which  are  suspended  finished 
£oor-cloths,  which  are  hung  here  to  dry  gradually  after 
the  painting  has  been  finally  effected ;  these  are  placed 
over  poles  near  the  roof  of  the  building,  and  descend  to 
within  a  few  feet  of  the  ground.    The  floor  of  the  room 
is  occupied  by  chalk-marks  delineating  the  size  or  pattern 
of  required  pieces  of  cloth ;  or  by  men  cutting  a  large 
finished  piece  of  cloth  to  the  required  size ;  or  by  others 
opening  a  bale  of  canvas,  and  spreading  it  out  on  the 
floor  preparatory  to  placing  it  on  a  roller ;  or  by  others 
hauling  up  a  roll  of  canvas  to  the  painting-room : — one 
or  more  of  these  operations  being  carried  on  at  a  time 
according  to  circumstances.    Near  the  drying-room  is  the 
*  colour-room,'  wherein  all  the  colours  used  for  painting 
the  doth  are  prepared.    In  the  centre  of  this  room  is  a 
large  horizontal  cog-wheel,  moved  by  horse-power ;  and 
around  it  are  various  machines  set  in  motion  by  cog- 
wheels acting  in  the  larger  wheel,  and  employed  in  the 
grindmg  and  preparation  of  the  colours. 

Other  rooms  are  occupied  as  store-rooms.  One  of 
these  is  the  canvas-room,  where  the  canvas,  brought  from 
Scotland  in  bales,  and  aflerwards  rolled  up  into  coils,  is 
deposited  till  required  for  use ;  these  coils,  about  five  or 
six  feet  high,  are  ranged  vertically  on  all  sides  of  the 
room.  Another  is  the  '  print-room,'  or  store-room,  where 
are  kept  the  greater  part  of  the  carved  blodu  used  in 
producing  the  patterns  on  floor-cloth :  these,  as  will  be 
easily  conceived  when  we  come  to  describe  the  process. 
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are  necessarily  very  numeroas ;  in  fact,  they  amount  to 
some  thousands,  and  all  are  preserved  with  great  care, 
since  the  fracture  of  any  of  the  small  projecting  points 
would  at  once  spoil  the  pattern.  The  room  in  which 
they  are  kept  maintains  a  pretty  constant  temperatmie 
throughout  the  year ;  and  the  wood  of  which  the  blocks 
are  formed  thus  avoids  the  injury  which  might  result 
from  change  of  temperature  and  moisture. 

Another  room  is  the  frame-room,  a  part  of  the  pre- 
mises so  closely  filled,  that  it  is  difficult  at  first  for  a 
stranger  to  see  what  is  going  forward.  He  soon  ob- 
serves, however,  that  the  room,  which  is  long,  wide,  and 
high,  is  occupied  by  a  series  of  vertical  frames,  with 
canvas  stretched  over  them,  and  a  sufficient  interval  be- 
tween th^si  to  allow  a  man  to  pass.  Let  the  reader 
conceive  a  stretched  canvas,  about  sixty  feet  long  and 
twenty-four  high,  enclosed  in  a  frame  similar  to  a  school- 
boy's slate ;  and  twenty  or  thirty  of  these  lying  parallel, 
with  a  slender  scafiblding  built  up  in  each  of  the  inter- 
vals between  them ;  he  will  then  have  an  idea  of  the 
appearance  of  the  '  frame-room.'  The  greater  part  of 
these  frames  are  about  the  size  here  mentioned ;  but  there 
are  others  extending  as  much  as  ninety-eight  feet  in 
length,  although  the  height  is  somewhat  less  than  that  of 
the  shorter  frames. 

Another  room  is  the  '  printing-room,'  where  the  floor- 
cloth receives  the  pattern  by  which  it  is  distinguished. 
Here  we  see  square  cushions — something  like  the  inkin^- 
cushions  used  in  hand-printing — covered  with  bright 
colours,  and  men  transferring  the  colours  therefrom  by 
means  of  blocks  to  the  painted  canvas,  the  latter  being 
stretched  out  on  a  long  flat  bench.     And  other  rooms 
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aie  similarly  occupied  hy  men  'printing'  the  nanxm 
floor-cloths  for  passages. 

The  routine  of  processes  carried  on  in  the  manufacture 
is  somewhat  as  follows : — Opening  tiie  bales  of  canvas ; 
coiling  the  canvas  on  roUens ;  hauling  the  rollers  up  to 
the  frame-room;  stretching  the  canvas  on  the  frames; 
punting  the  canvas  while  in  this  position ;  removing  the 
painted  canvas  to  the  '  printing-room ;'  painting  or  print- 
ing the  device  on  it ;  and  finally  suspending  it  in  the 
drying-room  till  ready  to  be  employed  as  floor-covering. 
To  these  successive  steps,  then,  we  shall  direct  our 
attention. 

If  we  look  at  the  edge  of  a  piece  of  floor-doth  whidi 
has  been  rent  or  worn  into  holes,  we  shall  see  that  its 
foundation  is  a  woven  fabric  of  a  coarse  but  stout  quality. 
Some  of  the  finer  and  superior  floor-cloths  are  coated  so 
completely  on  both  sides  with  paint,  and  brought  to  sodi 
an  excellent  surface,  that  they  assume  much  more  the 
appearance  of  leather  than  of  cloth ;  but  still  it  is  easy  to 
satisfy  ourselves  of  the  foundation  being  woven  vegetable 
fibre.  Sometimes,  when  an  old  carpet  of  good  quality 
has  lost  its  beauty  of  appearance  without  fidling  to  pieces, 
it  is  converted  into  floor-cloth,  by  having  the  back  of  the 
carpet  painted  and  printed  so  as  to  form  the  face  of  the 
floor-doth.  But  this  is  an  exception  to  a  general  rule, 
and  we  may  confine  ourselves  to  the  notice  of  new  can- 
vas woven  expressly  for  the  floor-doth  manufacture. 

We  believe  that  there  is  one,  and  only  one,  establish- 
ment in  London  where  the  canvas  is  woven  by  the  floor- 
doth  manu&ctuier.  The  general  rale  is  to  have  l2ie 
canvas  woven  in  Scotland,  by  parties  who  dther  ccmfine 
theBDQsdveB  whdly  to  this  line  of  bunness,  or  at  least 
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give  it  a  marked  degree  of  attention.  That  this  is  a 
business  rery  distinct  from  that  of  onlinary  wearing  may 
be  coneeiTed  from  the  iact  that  the  ordinary  widths  are 
ei^teen,  twenty-one,  and  twenty-fbm*  feet.  The  can- 
vas is  brought  partly  from  Kirkaldy,  but  principally 
from  Dundee,  a  town  celebrated  more  than  any  other  in 
Britain  for  the  extent  of  its  mamdacture  of  coarse  sheet- 
ings, saekmgs,  sul-doth,  and  sbnilar  woven  fabrics  of 
flax  and  hemp.  The  looms  for  the  weaving  of  floor- 
eanvas  are  made  expressly  for  that  purpose,  since  all  the 
modem  fioor-cloths  are  made  without  a  seam.  As  the 
wefr  or  wklth  of  the  doth  extends  to  six  or  eight  yards, 
of  coarse  the  shuttle  has  to  be  driven  this  distance  at 
each  successive  traverse  of  the  weft-thread.  At  first 
sight  these  cloths  have  more  the  appearance  of  hemp 
than  of  flax,  but  hemp  is  used  only  to  a  limited  extent, 
because  it  is  found  not  to  receive  and  retain  the  colour  so 
well  as  flax ;  the  latter  is  therefore  the  material  generally 
employed.  The  canvas  has  a  fineness  of  about  sixteen 
or  eighteen  threads  to  the  inch,  and  a  degree  of  stout- 
ness which  may  be  expressed  by  saying  that  a  square 
yard  weighs  about  twenty-one  ounces. 

The  canvas,  after  being  shipped  from  Dundee  by 
steam,  arrives  at  the  floor-cloth  factories  in  London  or 
elsewhere,  in  the  form  of  compact  bales,  about  three  feet 
in  length,  and  between  two  and  three  in  width  and  depth. 
Each  bale  contains  canvas  of  one  particular  width,  the 
lengths  and  widths  being  regulated  thus:— ^me  kind 
measures  a  hundred  yards  in  length  by  six  in  width, 
another  a  hundred  and  ^ght  yards  in  length  by  seven  in 
width,  and  another  a  hundred  and  thirteen  yards  by 
«ght.   The  bales  usually  weigh  about  five  hundredweight 
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each.  The  first  operation  after  they  are  brought  to  the 
factory  is  to  open  them,  and  cut  them  to  such  lengths  as 
suit  the  dimensions  of.  the  frames,  which,  as  we  have 
before  stated,  are  between  sixty  and  a  hundred  feet  in 
length.  The  canvas  is  rolled  up  and  deposited  in  the 
canvas  store-room  till  wanted. 

When  a  piece  of  canvas  is  about  to  be  painted,  it 
might  be  supposed  by  one  whose  thoughts  were  then  first 
directed  to  the  matter,  that  it  might  be  laid  flat  on  the 
ground,  pulled  and  perhaps  nailed  at  the  edges  to  stretch 
it  smooth,  then  painted,  and,  when  dry,  painted  on  the 
other  side.  It  will  be  seen,  however,  that  a  very  dif- 
ferent plan  is  adopted  in  practice.  A  party  of  men  un- 
roll the  canvas,  and  lay  it  down  pretty  evenly  on  the 
floor  of  the  drying-room.  They  then  take  a  wooden 
roller,  rather  longer  than  the  width  of  the  canvas,  and 
about  ^ye  inches  in  diameter,  and  lay  it  down  on  one  end 
of  the  canvas.  On  this  roller  the  whole  of  the  canvas 
is  coiled,  and  in  that  state  can  be  easily  carried  from 
place  to  place.  The  roller,  with  the  canvas  wound  on 
it,  is  then  erected  on  one  end  and  hauled  up  into  the 
frame-room  by  means  of  a  pulley.  Here  an  iron  point  or 
gudgeon  is  dropped  into  a  hole  in  a  moveable  carriage, 
and  the  roller  is  moved  to  its  place  in  a  very  simple  but 
ingenious  manner.  Two  or  more  men  hold  the  upper 
end  of  the  roller;  while  others,  standing  on  the  floor  of 
the  room  twenty  or  twenty-four  feet  lower  than  the 
former,  guide  the  carriage  in  which  the  lower  end  of  the 
roller  rests.  The  roller  is  thus  brought  to  its  proper 
position  coincident  with  one  end  of  the  frame  to  which 
the  canvas  is  to  be  attached.  This  frame,  like  all  the 
others,  is  formed  of  stout  oaken  beams,  two  horizontal. 
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to  fonn  the  top  and  bottom,  and  two  vertical,  to  form  tho 
sides  or  ends.  The  roller  being  about  the  same  height 
IS  the  frame,  and  a  small  portion  of  the  canvas  being 
unrolled,  it  is  easy  to  nail  the  edge  of  the  canvas  to  one 
of  the  upright  posts,  thus  forming  the  first  part  of  the 
stretching  of  the  canvas.  The  wheel-carriage  on  which 
the  roller  rests  is  then  wheeled  onward,  the  canvas  un- 
rolling as  it  proceeds,  parallel  with  the  frame.  As  it 
unrolls,  the  canvas  is  fastened  temporarily  to  the  top 
beam  by  means  of  a  simple  but  ingenious  contrivance 
called  a  '  quickset ' — a  much  more  intelligible  name  than 
IS  oflen  applied  to  working  tools.  This  quickset  is  a 
kind  of  a  screw  and  nut,  provided  with  a  large  hook  at 
the  top,  and  a  small  pointed  hook  at  the  bottom :  the 
large  hook  catches  hold  of  a  rod  lying  on  the  top  of  the 
frame,  while  the  small  lower  hook  catches  in  the  canvas ; 
there  is  a  nut  by  which  the  screw  is  carried  up  tightly 
to  the  upper  beam  of  the  frame,  so  as  to  keep  the  canvas 
nearly  at  its  proper  height ;  while  the  upper  hook,  by 
being  able  to  move  along  the  rod,  suffers  the  quickset 
to  move  to  the  right  or  left  as  the  canvas  becomes 
stretched.  This  is  only  a  temporary  contrivance,  used 
while  the  immense  area  of  canvas  is  being  adjusted  to  the 
four  sides  of  the  frame ;  but  it  is  one  of  those  ingenious 
adaptations  which  could  only  result  from  a  steady  observ- 
ance of  the  object  in  view. 

When  the  low-wheeled  carriage,  in  which  the  roller 
rests,  has  travelled  from  end  to  end  of  the  frame,  and  the 
canvas  has  become  wholly  unrolled,  and  the  upper  edge 
temporarily  held  up  by  a  number  of  'qmcksets,'  the 
roller  is  wholly  removed,  and  the  second  or  remaining 
upright  edge  of  the  canvas  is  nailed  to  the  other  upright 
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beam  of  the  frame.  It  will  readily  be  understood  iJiat,  if 
tbifi  beam  were  a  fixture,  it  would  be  next  to  impossible 
to  nail  the  canvas  to  it  with  suffieient  tightness  and  stretch 
in  every  part.  The  beam  is  loose,  and  the  edge  of  the 
canvas  is  nailed  to  it  while  the  canvas  itself  is  very  loose. 
Two  screwB  are  then  bnra^bt  into  use,  one  attached  to 
&e  upper  end  and  the  other  to  the  lower  end  of  the 
beam ;  and  each  screw  being  worked,  the  post  is  drawn 
forward  until  the  canvas  is  fully  stretched ;  after  which 
the  beam  b  fixed,  and  the  canvas  remains  stretdied. 
When  it  is  considered  that  each  of  these  pieces  of  can- 
vas contains  from  fourteen  to  eighteen  hundred  square 
feet,  and  that  it  is  drawn  out  nearly  as  tight  as  a  drum 
before  operations  are  commenced  upon  it,  it  will  be 
readily  supposed  that  a  powerful  force  is  reqmred  to 
efiect  the  requisite  strain.  When  the  two  vertical  edges 
are  properly  secured,  the  upper  and  lower  horizontal 
edges  are  fastened.  The  upper  edge  is  nailed  at  dis- 
tances of  between  two  and  three  inches;  and  the 
'quicksets'  are  removed  when  their  aid  is  no  longer 
required.  The  fastening  of  the  lower  horizontal  edges 
requires  a  force  analogous  in  kind  (though  not  so  great 
in  amount)  as  that  applied  to  the  vertical  edge.  The 
edge  is  nailed  to  the  lower  beam,  and  the  beam  is  forced 
down  by  means  of  levers,  chiuns,  and  hooks,  until  the 
canvas  is  stretched  as  tightiy  in  the  vertical  as  in  the 
horizontal  direction ;  and  in  tiiis  position  it  remains  for 
several  weeks,  while  the  greater  part  of  the  processes 
are  being  wrought. 

This  stretching  or  <  framing,'  tiien,  it  will  be  seen,  is 
ft  much  more  important  part  of  the  operations  than  a  first 
thought  would  lead  us  to  suppose.    The  canvas  is  to  be 
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painted  on  both  sides;  and  the  mode  of  framing  just 
described  enables  each  surface  to  be  brought  equally  into 
a  vertical  position.  The  distance  between  the  frames  is 
probably  about  thirty  inches ;  and  in  this  narrow  space  is 
built  up  a  scaffolding  so  slender  that  one  almost  wonders 
how  it  can  maintain  stability.  It  is  a  scaffolding  of  four 
tiers  in  height,  to  enable  the  workmen  to  reach  every 
j«rt  of  a  surface  twenty-four  feet  high.  It  is  necessarily 
detached  from  the  canvas  on  either  side,  and  consists  ic 
fact  merely  of  a  nine-inch  board,  supported  at  interval 
of  every  few  feet  by  vertical  post*  Access  to  the  upper 
tiers  is  gained  either  by  ladders  quite  upright,  or  by 
ledges  placed  on  the  upright  beams  at  the  end  of  the 
sca^lding — a  contrivance  intended  to  save  as  much  room 
as  possible  between  the  frames. 

If  we  take  up  a  piece  of  floor-cloth  we  shall  see  that 
the  back  is  painted  as  well  as  the  face,  although'  no 
pattern  is  imprinted  upon  it :  this  is  done  to  increase  the 
durability,  the  cleanliness,  and  the  appearance  of  the 
canvas ;  but  the  quantity  of  paint  laid  on  the  back  is  of 
course  much  less  than  that  applied  to  the  face  of  the 
cloth.  The  first  operation  is  to  level  the  surface  of  the 
canvas,  and  to  prepare  it  for  the  reception  of  the  paint. 
This  is  done  to  the  back  first,  and  in  the  following  man- 
ner. A  weak  solution  of  size  is  prepared,  and  laid  on 
the  canvas  with  a  brush ;  and  while  thus  wet  the  canvas 
is  rubbed  well  with  a  flat  piece  of  pumice-stone,  to  level 
the  slight  irregularities  which  occur  in  the  fibrous  mato- 
rial.  The  liquid  size  not  only  facilitates  this  process,  but 
by  its  gelatinous  quality  prevents  the  oil  of  the  subse- 
quently applied  paint  from  penetrating  too  far  into  the 
tubstance.     It  is  found  that  the  size  makes  a  good 
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foundation  or  hold  for  the  paint ;  "bat  H  is  also  found  that 
if  the  oil  penetrates  through  the  canvas,  the  floor-doth 
will  become  brittle,  and  not  sufficiently  pliable ;  ami  to 
prevent  this  is  one  of  the  objects  of  the  size-prinnng. 
The  pumice-stone — a  lava  from  Vesuvius  or  Etna — ^is  cut 
by  hatchets  into  brick-shaped  pieces  about  six  inches  in 
length  by  two  in  thickness.  The  workmen  rub  to  and 
iiro  with  these  pieces  of  pumice  over  the  wet  canvas, 
until  the  surface  is  rendered  considerably  smoother  than 
in  its  natural  state.  They  mount  the  highest  stage  of 
the  scaffold,  and  rub  down  the  upper  portion  of  the  can- 
vas first:  then  they  descend  to  the  next  stage,  pro- 
ceeding from  end  to  end  of  the  piece  of  canvas  sixty 
or  a  hundred  feet  in  length;  and  so  on  to  the  lower 
stages. 

While  the  siased  canvas  is  drying,  we  will  visit  the 
colour-room,  and  briefly  consider  the  nature  of  the  paint 
applied  to  the  canvas.  The  painting  of  floor-cloth  is,  in 
principle,  analogous  to  house-painting,  though  different 
in  some  of  the  practical  details.  The  materials  employed 
are  the  uSual  dry,  earthy,  and  cryatalline  colours ;  such  as 
white  lead,  the  ochres,  the  chromes,  verditer,  Prussian 
))lue,  Vermillion,  &c.  These  are  mostiy  brought  to  the 
^tory  in  tubs  or  small  casks,  and  are  prepared  for  use 
in  the  colour-room.  The  large  earthy  colours  are  ground 
to  powder  by  means  of  a  crushing-roller  three  or  four 
feet  in  diameter  by  about  one  thick :  thb  is  worked  by 
a  horse :  and  as  the  shaft  belonging  to  the  roller  has  at 
the  top  a  large  horizontal  cog-wheel  by  which  other 
machines  are  worked,  the  whole,  or  any  part  of  them,  are 
set  in  operation  at  one  time.  When  the  pigijuent  has 
been  brought  to  the  proper  state  of  fineness  by  this  or 
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•ny  other  meaos,  it  is  pat  into  a  tall  open  vessel  called  a 
*  mixing  tab/  in  which  a  stirrer  is  kept  rotating  by  a 
shaft  placed  in  connection  with  the  large  cog-wheel. 
Linseed-oil,  flowing  through  pipes  from  adjacent  ci»- 
terns,  is  introduced  into  the  mixing-tub ;  and  the  stir- 
rer works  the  ingredients  well  up  together  until  com- 
pletely amalgamated.  But  this  mixing  would  not  be 
floffident  to  bring  the  paint  into  a  proper  state  for  use, 
nnce  the  dry  ingredient,  although  fine,  was  by  no  means 
an  impalpable  powder.  The  paint  is  therefore  allowed 
to  flow  from  the  mixing-tub  into  a  ycssel  beneath ;  and 
is  thence  laded  into  the  hopper  or  orifice  of  a  pair  of 
millstones  precisely  analogous  to  those  by  which  com  is 
ground.  As  the  paint  flows  down  into  the  shallow 
vacant  space  between  the  millstones,  it  becomes  ground 
by  the  rotation  of  the  upper  stone,  or  *  runner,'  and 
when  perfectly  smooth  and  homogeneous,  is  allowed  to 
ooze  oat  from  between  the  *  runner '  and  the  ^  bed-stone  ' 
into  a  vessel  beneath.  The  runner  is  loaded  or  not 
according  to  the  fineness  of  the  paint  to  be  produced. 
From  the  vessels  into  which  the  paint  flows  it  is  con- 
veyed into  store-tubs,  where  it  is  kept  until  wanted  for 
use ;  it  is  then  drawn  off  into  the  paint-pans  or  pots,  from 
which  it  is  used.  For  some  of  the  finer  kinds  of  colours, 
or  where  the  quantity  required  is  not  such  as  to  render 
Aense  of  the  millstones  necessary,  a  flat  stone  and'hand- 
mnller  are  employed  in  the  grinding  of  the  paint,  such 
as  are  commonly  used  by  house-painters ;  but  the  prin- 
ciple is  just  the  same. 

The  paint  employed  for  floor-cloth  has  these  two  pe- 
coHiarities,  when  compared  with  that  used  in  house-paint- 
iog ;— it  is  very  much  stiffer  or  thicker,  and  has  scarcely 

o2 
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any  turpentine  in  its  composition.  Both  of  these  cha- 
racters are  given  to  it  to  ensure  the  durability  of  the 
cloth ;  since  a  large  body  of  paint  can  be  laid  on  when 
the  consistency  is  thick,  and  the  paint  becomes  harder 
and  more  durable  when  the  liquid  cToployed  is  wholly  or 
almost  wholly  oil,  although  a  much  longer  time  elapses 
before  the  paint  becomes  thoroughly  dried  and  fit  for 
use. 

When  the  paint  is  prepared,  with  a  thickness  or  con- 
sistence not  much  less  than  that  of  treacle,  it  is  applied 
to  the  cloth  in  a  very  curious  manner,  more  analogous  to 
the  manipulations  of  a  plasterer  than  those  of  a  pmnter. 
The  workman  holds  in  his  left  hand  a  stout  thick  brush, 
which  he  dips  into  the  paint-pot,  and  then  dabs  or 
splashes  on  the  canvas;  the  paint  is  too  thick  to  be 
brushed  over  in  the  usual  way,  and  is  therefore  laid  on 
abundantly  in  a  few  detached  patches.  The  workman 
holds  in  his  right  hand  a  kind  of  trowel,  consisting  of  a 
long  narrow  blade,  about  a  foot  in  length,  decreasing  in 
width  towards  one  end,  and  having  at  the  other  a  handle 
which  bends  back  over  the  blade.  With  this  trowel,  as 
represented  in  the  annexed  cut,  the  workman  draws  the 
paint  over  the  canvas,  smoothing  it  repeatedly,  and 
drawing  a  supply  from  the  patches  or  masses  of  paint 
which  had  been  thrown  on  by  the  brush.  The  trowel 
is  worked  with  its  plane  or  face  not  precisely  parallel 
with  the  surface  of  the  canvas,  but  somewhat  inclined,  so 
as  to  rub  or  scrape  the  paint  into  the  fibres  of  the  canvas. 
The  scaflblding,  being  erected  somewhat  on  the  principle 
of  that  used  by  builders,  has  its  successive  stages  so  &r 
distant  as  to  allow  the  arm  of  the  workman  to  reach  over 
the  intervals  between  them ;  so  that  by  descending  from 
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one  stage  to  another,  and  working  on  the  portions  of 
canvas  intervening  between  them,  the  whole  piece  can 
be  prepared  in  a  ^milar  way.  The  edge  of  the  plank 
or  platibrni  forming  each  stage  of  the  scaffolding  is  about 
a  foot  or  fifteen  inches  distant  from  the  canvas,  so  that 
the  workman  is  enabled  conveniently  to  reach  it. 


■noirel-paintJng. 

The  process  here  described  relates  to  the  bach  of  the 
canvas,  that  surface  which  is  to  be  underneath  pr  neit  to 
&e  floor  when  the  finished  floor-cloth  is  in  use.  After 
this  trowel-colour  is,  however,  laid  on  the  back  of  tbo 
canvas,  and  \then  it  is  nearly  dry,  operation*  commeneo 
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on  the  &ce,  which  has  hitherto  been  left  untouched. 
The  sarSace  is  wetted  witii  a  weaic  sdiutimi  of  aiae,  aad 
robbed  down  with  fiat  pieoes  of  pumiGe-Btonei  as  in  the 
former  case,  and  with  the  same  view  of  preparing  the 
fibres  of  the  canvas  for  die  reception  of  the  paint.  When 
this  is  done,  the  &ce  is  not  fiirther  proceeded  wilh  mitii 
the  back  is  finished. 

The  thickness  of  the  colour  laid  on,  and  the  absence 
of  turpentiae  or  '  driers '  in  the  pamt,  renders  the  drying 
a  slow  process,  from  ten  days  to  a  fortnight  being  re- 
quired for  the  drying  of  the  '  trowel-colour  ;*  when  this 
is,  howeyer,  eSactGd,  a  second  coating  of  paint  is  laid 
on,  baring  the  same  colour  as  the  former,  but  difiering 
from  it  in  two  respects :  it  is  much  more  liquid,  on  ac- 
count of  Ae  addition  of  an  extra  portion  of  oil,  althou^ 
considerabty  thicker  than  common  house-paint ;  and  it  is 
laid  on  whcfij  with  a  brush,  instead  of  being  worked 
conjointly  with  a  brush  and  a  trowel.    Hence  it  is 
called  the  *  bruah-cdour,'  to  distinguish  it  from  the  first 
or  '  trowcd-colour/    The  tint  is  of  no  particular  im- 
portance ;  but  we  believe  that  each  manufacturing  firm 
is  accustomed  to  adopt  one  particular  colour  fi:>r  the  back 
of  their  flooivcloth,  which  thus  becomes  a  kind  of  sym- 
bol ;  beddei  which,  mtain  private  marks  are  stamped 
on  the  back  of  the  doth,  after  which  that  snrfiioe  is 
finished.    The  time  has  been  when  a  duty  was  laid  on 
floor-cloth,  and  when  the  Excise  officer  exercised  that 
fluperviaon  which  is  so  vexatious  and  adsehievous  in 
manufectnres;  but  this  is  no  longer  the  case. 

The  back  of  the  canvas  is  entirely  finifllied  belbre  the 
iuie  has  sndeifgoae  any  prooess  except  the  sizing  and 
nibbing  down  with  pumice-fitcme ;  but  new  the  prepani- 
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tion  of  this  sur&oe  is  attended  to.  A  *  trowel-colour/ 
similar  in  oonsistence  to  that  used  on  the  back,  is  applied 
and  allowed  to  remain  untoached  till  dry.  Then  the  face 
is  pomioed  a  second  time,  to  work  down  some  of  the  aSi^- 
peiities  and  projections  which  still  remain  on  the  surface. 
To  this  sacoeeds  a  second  trowel-colotir,  in  every  respect 
resembling  the  first ;  and  afler  a  duo  interval  for  drying* 
the  smrface  is  a  tliird  time  rubbed  down  with  pumice* 
Again  is  the  routine  repeated,  by  applying  a  third 
trowel-coloor,  and  following  it  up  with  a  fourth  rubbing* 
down  with  a  ponuce,  after  whicb  is  given  a '  brush- 
colour:*  the  object  of  this  careful  and  long-cootinued 
series  of  openitloasy  which  occupies  a  period  of  two  or 
three  mondits,  is  to  bring  the  surftce  of  the  canvas  to  a 
state  of  great  smoothness  and  pliability.  The  repeated 
mbUng  with  pmmoe-stone  not  only  lefvols  irregularities, 
but  imparts  to  tiie  canvas  much  of  the  pliability  and  du- 
rability of  leather.  Where  floor-cloths  are  made  ez* 
{xressly  to  be  sold  at  a  low  price,  the  routine  of  processes 
k  more  expeditioas  and  k»s  complete  than  here  indi- 
cated. 

We  now  approach  that  class  of  operations  wfaidi,  so 
far  as  appearance  is  oonoemed,  is  the  most  important  of 
anyi  and  the  most  interesting  to  a  stranger  who  visits  a 
factory  of  this  kind !  we  mean  the  printing^  or  transfer 
of  adevice  to  the  surface  of  the  olotii.  It  mast  be  borne 
in  mind  that  "tiie  canvas  is  all  this  time  in  a  vertical  po- 
sition, stretched  over  tiie  frame  to  which  it  had  been 
fixed  two  or  three  months  before;  and  that  the  colour  of 
the  final  coating  of  paibt  is  that  winch  is  to  form  the 
ground  or  foundation  colour  of  the  pattern.  The  print- 
ing is  efibcted  while  the  <jaBvu8  is  lying  horizontally  on  a 
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long  bench  or  table,  and  an  entire  removal  is  therefore 
necessary.  The  painted  canvas  is  gi'adually  loosened 
from  the  nails  by  which  it  is  fastened  to  the  frame,  and 
is  transferred  to  a  roller  whose  length  nearly  corresponds 
with  the  width  of  the  canvas.  The  canvas  in  its  original 
state  weighs  not  much  less  than  two  hundred  pounds ; 
and  the  vast  body  of  paint  subsequently  applied  to  it 
increases  the  weight  very  considerably;  so  that  the 
loosening  of  the  canvas  from  the  frame,  the  transference 
to  a  roller,  and  the  hauling  up  of  the  roller  with  its  load 
to  the  printing-room  up  stairs,  are  arrangements  requiring 
some  tact  and  judgment.  When  the  roller  is  carried  up, 
it  is  placed  horizontally  at  a  few  inches  from  the  floor, 
in  front  of  a  very  long  work-bench ;  and  two  gudgeons 
or  projecting  axles  at  the  ends  of  the  roller  being  placed 
in  sockets,  the  canvas  can  be  uncovered  from  the  roller 
by  the  rotation  of  the  latter,  and  spread  out  upon  the 
bench  to  be  printed. 

Here  it  will  be  desirable  to  offer  a  few  brief  explana- 
tions respecting  the  patterns  of  floor-cloths  and  the  modes 
of  producing  them.  We  have  before  alluded  to  the  ori- 
ginal block  first  cut  for  the  floor-cloth  manufacture. 
This  is  now  in  the  possession  of  a  London  firm,  the  suc- 
cessors of  the  manufacturer  who  first  printed  floor-cloth. 
This  manufacturer,  Mr.  Nathan  Smith,  was  accustomed 
to  manufacture  floor-cloth  in  pieces  of  two  or  three  yards 
square,  in  the  only  method  known  at  that  time  (about 
ninety  years  ago).  Holes  were  cut  in  some  determinate 
pattern  in  thm  plates  of  metal  or  pasteboard ;  and  these 
plates  bemg  laid  on  the  canvas,  and  paint  applied  with  a 
brush,  the  paint  could  only  reach  the  canvas  at  those 
parts  which  were  not  covered  by  the  plate :  this  is  the 
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method  of  '  stencil-painting,' which  is  occasionally  applied 
to  painting  the  walls  of  rooms  in  distemper,  and  for  other 
purposes.  Each  small  square  of  floor-cloth  had  a  border 
given  to  it  all  round ;  and  if  a  large  room  were  to  be 
covered,  several  such  pieces  had  to  be  used.  To  what 
extent  the  floor-cloth  manufacture  was  carried  on  at  that 
time  we  have  no  means  of  knowing,  but  it  must  have 
been  very  limited  indeed. 

A  necessary  result  of  stencil-painting  is,  that  very 
little  substance  of  paint  is  laid  on  the  canvas,  since  the 
application  of  a  brush  levels  the  paint  to  a  mere  film ; 
and  Mr.  Smith  sought  for  some  means  of  obviating  the 
defect.  He  conceived  that  if  a  thick  wooden  block  were 
pi^pared,  the  surface  levelled  and  smoothed,  a  pattern 
sketched  upon  it,  and  this  pattern  cut  out  by  means  ot 
carving  tools,  the  device  might  be  transferred  by  a  pro- 
cess analogous  to  that  of  printing.  Most  readers  are  at 
the  present  day  aware  that  the  blocks  used  for  wood-cuts, 
such  as  those  which  illustrate  the  present  volume,  are  cut 
so  as  to  leave  the  pattern  untouched  ;  that  is,  the  parts 
of  the  block  cut  are  only  such  as  give  the  white  lines  or 
portions  of  the  devices ;  whereas  the  black  lines,  which 
usually  constitute  the  picture,  are  produced  from  the  sur- 
fiice  of  the  block  left  uncut.  The  block  being  pressed 
down  on  an  elastic  surface  covered  with  ink,  or  ink  being 
applied  by  means  of  soft  elastic  balls,  or  by  means  of  cy- 
lindrical rollers,  the  surface  only  of  the  device  receives  a 
coating  of  ink,  leaving  the  interstices  free ;  and  upon 
this  being  transferred  to  papet,  the  black  lines  of  the 
wood-engraving  result. 

On  this  principle  did  Mr.  Smith  conceive  that  the 
paint  might  be  applied  to  floor-cloth,  the  paint  in  this 

o3 
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CMe  being  »  reprcsentBtivc  of  the  ink  in  the  former.  ' 
He  cut  with  hit  own  hands  a  derice  on  a  iqtiare  block  of 
wood  measuring  about  twelve  or  fifteen  inches  each  way, 
k  derice  which  ii  repreaented  in  the  annexed  cat  taken 


Tbflcfflglul  Floor-cloth  pt 
from  the  tilock  itself.  The  pattern,  it  will  be  seen,  is 
not  a  reiy  elaborate  one  ;  but  Hiill  it  was  one  calculated 
to  teat  the  practicability  of  the  plan  which  had  iu^;ested 
itself  to  his  mind.  An  impresnon  ftom  this  block  was 
exhibited  by  Professor  Brande,  in  an  illuEtratcd  lecture 
on  the  floor-cloth  mana&cture  at  the  Bojal  Institution, 
abont  fire  or  tax  years  ago ;  and  the  block  itself  it'care- 
fiilly  preserved  by  the  descendants  of  Mr.  Smith,  as  an 
historical  memento  of  an  icDpomuit  step  in  the  pnigrea* 
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of  the  manufacture.  Mr.  Smithy  like  inventors  generailj, 
was  very  careful  of  his  production,  and  for  a  coosidexable 
period  printed  all  his  floor-cloths  with  his  own  hand, 
allowing  none  of  the  workmen  to  see  tiie  Uock,  and 
adopting  angular  precautions  to  damp  the  coriontyof 
visitors. 

The  method  of  printing,  originally  planned,  was  very 
much  more  simple  than  that  now  adopted,  owing  to  a 
<urcumstanoe  which  it  is  important  that  we  should  dearly 
explain.  If,  instead  of  printing  in  one  colour,  we  adopt 
several,  the  complexity  is  greatly  increased ;  fcH*  it  would 
be  impossible  to  paint  one  part  of  the  block  with  one 
colour,  and  one  with  another,  and  then  transfer  the  de- 
vice to  the  canvas.  It  is  necessary  to  have  as  many 
blocks  as  there  are  colours ;  and  the  great  difficulty  con- 
sists in  adjusting  these  blocks  so  as  to  unite  in  pro- 
ducing one  pattern.  The  principle  b  analogous  to  that 
of  •colour-printing,'  introduced  within  a  few  years, 
wherein,  instead  of  printmg  with, black  or  blue  or  any 
other  single-coloured  ink,  we  have  several  colours  com- 
bining to  produce  one  pattern.  In  such  a  case  a  series 
of  plates  is  prepared,  either  by  cutting  away  those  parts 
which  are  not  to  form  the  pattern,  or  inserting  slips  of 
oopper  to  form  the  pattern ;  each  plate  being  made  to 
furnish  one  particular  portion  of  the  device,  viz.,  that  of 
one  particular  colour.  So  it  is  with  floor-doth  printing, 
under  a  different  modification  to  suit  the  object  in  view. 

A  moment's  eonsidMation  will  show  that  the  carving 
of  the  blocks  must  be  a  point  of  great  mcety ;  for  if  a 
portion  of  the  device,  cut  on  one  block,  occurs  at  the 
same  point  as  a  portion  on  anotiier  block,  the  two  colours 
will  be  confounded  together,  and  the  device  lost.    All 
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the  blocls  are  pre- 

(about  fifteen  incites 
square),  all  are  rect- 
angular,  and  all  are 
applied  successively 
to  every  part  of  the 
floor-cloth ,  in  patches 
corresponding  with 
the  size  of  the  blocks. 
Each  block  is  cut 
away  at  those  parts 
which  are  left  pro- 
minent in  all  the 
other  blocks,  bo  that 
It  will  not  impart 
^lour  to  the  cloth 
where  the  latter 
would  be  coloured 
by  any  of  the  re- 
maining blocks  Per- 
hapswecannothetter 
llluEtrate  this  than  by 
taking  an  actual  ape- 
men  of  floor-cloth , 
printed  in  five  co- 
lours, and  showing 
the  precise  device 
cut  upon  each  of  the 
five  blocks,  as  far  as 

small  scale.    In  this 
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Blue. 


Yellow. 
Blocks  to  produce  one  Pattern. 


group  of  patterns  the 
colours  are  repre- 
sented heraldically, 
the  only  way  of  so 
doing  when  black 
ink  only  is  used ;  by 
heraldically  is  meant 
the  adoption  of  cer- 
tain modes  of  en- 
graving used  in 
printed  plates  relat- 
ing to  heraldry,  such 
as  the  following  : — 
white  is  represented 
by  a  white  space^ 
black  by  a  black 
space,  yellow  by 
dots,  green  by  ob- 
lique parallel  lines, 
red  by  vertical  lines, 
blue  by  horizontal 
lines,  &c.  One  of  the 
six  figures  represents 
the  finished  pattern, 
built  up  as  it  were  of 
five  separate  por- 
tions; and  the  others 
show  how  the  blocks 
are  separately  fitted 
to  join  in  producing 
the  design.  Of  these 
five,  one  is  yellow, 
and  the  dotted  por- 


ti(Hi  Rhom  the  parts 

which  are  left  pro- 
nuoent  in  the  block, 
all  the  reat  being  cut 
ftwsi;.  In  another 
we  lee,  bj  the  ar- 
nu^;eiii«it  of  oblique 
lines,  the  pattern  in- 
tended to  be  given 
in  a  green  colour. 
The  red  and  the  blue 
are 


1  like   1 


represented  by  their 
peculiar  lines;  and 
the  black  portion  of 
the  pattern  is  giren 
in  the  form  which  en- 
gravets  call  '  mlid.' 
It  will  be  leen  that 
the  derice  diSera 
greatij  in  the  Mve- 
tbI  blocks ;  so  nuich 
BO  that  they  could 
hardly  be  recognised 
■a  unitiag  to  form 
one  pattern,  unless 
that  pattern  were 
presented  at  the 
same  time.    In  some 


ten  or  twelve  cdonra 
buve  been  used  in 
<me  flow-cloth ;  and 
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this  entaU»~-«ot  only  the  cutting  of  an  equal  number  of 
biocka — but  a  greatlj  inereased  amount  of  care  in  every 
port  of  the  operations.  « 

The  dunce  of  patterns  for  flo(»vclotfa  is  of  course,  like 
that  of  calico-printing,  a  matter  of  taste.  Each  manufac- 
turer exeivises  his  ingenuity,  or  avails  himself  of  ^e 
ingenuity  of  othera,  in  devising  new  patterns.  Some- 
times, when  a  piece  of  ancient  tessellated  pavement  is 
discovered,  enich  as  occurred  three  or  four  years  ago  in 
the  City,  the  mosaic  pattern  is  immediately  copied,  and 
introduced,  either  as  a  whole  or  in  part,  as  a  pattern  for 
floor-cloth.  But  from  whatever  source  the  pattern  is 
derived,  the  mode  of  transferring  it  to  the  several  blocks 
is  nearly  as  follows.  The  pattern  is  first  drawn  and 
painted  in  a  complete  and  carefol  manner,  on  a  sheet  of 
stiff  paper  exactly  the  size  of  the  blocks^  every  colour 
and  every  portion  of  the  device  being  given  precisely 
as  it  is  to  appear  in  the  finished  floor-cloth.  Another 
piece  of  paper  is  then  taken,  and  laid  under  the  first,  and 
by  means  of  a  pin  or  pricker  one  portion  of  the  device 
is  transferred  in  outline  to  the  lower  paper.  Thus :  sup- 
pose we  commence  with  green;  the  workman  follows 
the  outline  of  the  green  portion  of  the  device,  pricking 
through  both  papers  with  a  pin,  and  thus  having  a  series 
of  pin-holes  very  close  together.  The  under  paper  is 
removed,  and  another  one  placed  in  its  stead  which  we 
will  suppose  is  to  receive  the  red  portion  of  the  device. 
The  workman  transfers  the  outline  of  this  red  portion, 
by  means  of  pin-holes  penetrating  through  both  papers 
to  the  lower  one ;  and  this  is  in  its  turn  removed  to 
make  way  for  a  third.  Thus  Ihe  operation  continues, 
until  as  many  pricked  papers  are  prepared  as  there  are 
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colourE ;  and  it  must  be  obvious  iron)  the  nature  of  the 
method  that  these  outlinea  are  transferred  precisely  in  the 
nay  in  which  thej  occur  in  the  model  pattern.  This 
pattern  thus  becomes  almost  one  mass  of  perforation,  but 
it  has  answered  the  purpose  for  which  it  was  intended. 

The  blocks  on  which  these  devicea   are  next  to  be 
truuferred  are  made  with  especial  reference  to  theavoid- 


unce  of  warping  or  twisting.  They  are  formed  of  two 
thicknesses  of  white  dcfll  and  one  of  pear-tree  wood, 
ranjred  so  that  the  grain  of  the  one  shall  cross  that  of  the 
adjoining  one,  and  thus  counteract  any  tendency  to  dis- 
tortion. The  several  layers,  after  being  glued,  are  kept 
for  some  lime  in  a  powerftil  screw-press,  as  a  means  of 
ensuring  as  close  a  joint  as  passible ;  and  when  the  whole 
moss,  about  two  inches  and  a  half  in  thickness,  is  dried 
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and  planed  ^nooth,  tbe  pear-tree  mr&ce  is  ready  to  re- 
c^ve  the  device.  The  pricked  paper  is  l^d  upon  tl)e 
surface,  and  a  little  pounce  or  pounded  charcoal,  held  in 
a  bag'  which  is  dabbed  on  tbe  paper,  penetrates  tbe  pin- 
holes, and  leaves  a.  series  of  slight  marks  on  the  block 
sufficiently  distinct  to  guide  the  pencil  of  the  carver  in 
wolfing  out  the  pattern.    He  then  proceeds  to  cutaway 


all  the  parts  which  do  not  form  the  device,  carefullj 
leaving  the  latter.'  Occasionally,  if  tbe  pattern  admits 
of  it,  small  brass  pins  are  bserted  to  make  up  the  form, 
aod  brasa  pins  are  also  fixed  at  the  corners  to  guide  tbe 
printer  in  joining  the  several  portions  which  ho  pnnls, 
and  inmaking  the  coloured  portions  to  fall  in  their  proper 
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When  the  catting  of  the  set  of  hhaks  for  one  pattem 
is  completed,  the  blocks  are  soaked  with  oil  on  their 
upper  suriaoe,  to  fit  them  better  for  the  purpose  they  ire 
to  fulfil ;  and  when  all  is  ready,  the  printing-prooess 
commences.  The  workmen  employ  flat  cushions  similar 
to  those  represented  in  page  140.  Each  coshion  men-^ 
sures  abont  tibree  feet  by  two  and  a  half,  and  consisti 
of  a  pad  of  flannel  covered  with  a  piece  of  floor-doth. 
There  are,  for  every  pattern,  as  many  of  these  cushions 
required  as  there  are  colours  ia  the  pattern  about  to  be 
printed.  A  pot  of  paint,  not  so  thick  as  that  before 
spoken  of,  but  still  having  a  considerable  degree  of  con- 
sistence, is  placed  beside  each  cusluon,  ind  a  man  with 
a  brash  lays  a  plentiM  coating  of  paint  on  each ;  or  at 
least  there  are  one  or  more  boys  and  men  so  engaged  as 
to  keep  all  the  cushions  supplied  ^th  sufficient  rapidly. 

The  printer  then  takes  one  of  the  blocfa,  which  he 
holds  by  a  kind  of  leathern  loop  passing  over  the  left 
band,  and  dabs  it  down  on  the  wet  cusMcm,  whereby  a 
tolerably  thick  layer  of  paint  is  caught  i^  by  all  the  pro- 
jecting parts  of  the  block.  He  proceeds  to  the  long 
bench  on  which  a  portion  of  the  prepared  canvas  is 
spread  out,  and  stamps  the  block  down  upon  the  doth, 
whereby  the  first  germ  of  the  pattern  is  imparted.  He 
hold  in  his  right  hand  a  very  heavy  hammer,  with  which 
he  forces  the  block  down  into  dose  contact  with  the 
doth,  as  a  means  of  ensuring  the  transfer  of  the  paint 
A  second  impressioii  is  then  efiected  with  the  same  block 
dose  to  the  first,  care  being  taken  that  the  two  impra»> 
mons  shall  form  one  continuous  pattern*  The  printing 
thus  proceeds  until  the  whole  width  of  the  piece  coere* 
sponding  with  the  length  of  the  bench  is  printed,  ai  &r 


as  oae  width  «f  tins  biodi;  «ki  do  it  Then  ensues  the 
if^plicatinn  of  the  second  block,  used  with  paint  of  a  dif* 
lieaent  colour ;  the  block  being  pressed  successively  ova 
ewery  part  of  the  doth  as  the  first  had  been.  In  this 
second  printing  a  twofold  aocuracj  is  required ;  first  in 
reelect  to  the  suocessire  applications  of  the  same  block 
across  the  width  of  the  doth ;  and  next  in  reference  to 
the  junction  of  the  colour  in  the  proper  relation  to  the 
colour  of  ^  preceding  block ;  both  of  which  are  attained 
by  attention  to  the  guide-points  fixed  in  the  comers  of 
every  bloc^. 

When  the  whole  of  the  blodu  have  been  used  in  sd^ 
ceasiooy  and  the  entire  printing  effected  across  the  cloth, 
and  toa  length  of  fifteen  inches,  Ihe  roller  on  which  the 
dotii  is  wound  is  toraed  a  littie,  by  which  the  printed 
portion  is  Allowed  to  &11  down  behind  the  bench,  and  a 
new  portion  to  occupy  tiie  horizontal  sur&ceof  the  bench, 
after  which  the  printing  proceeds  as  before.  There  is 
a  long  aperture  in  the  floor  of  the  printing-room,  through 
wbkih  the  doth  is  allowed  to  descend  as  it  is  printed, 
end  to  hang  down  freely  exposed  to  the  air :  new  por- 
tions are  unrolled  from  time  to  time,  as  the  printing  ad- 
Tshoes,  and  tiie  finished  portions  &11  lower  and  lower. 

If  we  examine  a  piece  of  floor-doth,  we  shall  see  that 
there  is  nowhere  a  large  smooth  patch  of  paint,  except  in 
large  plain  patterns ;  but  that  the  paint  is  laid  on  in  little 
nodules  or  spots,  technically  called  'teeth,'  firom  an 
eighth  to  a  quarter  of  an  inch  square.  The  object  of  this 
plan  28  the  following  :*— If  a  flat  surface  of  wood,  say  two 
or  three  inches  over,  were  dabbed  down  on  a  cushion 
covered  with  thick  paint,  the  paint  would  be  taken  up 
very  unequally,  on  account  of  a  kind  of  adhesion  between 
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it  and  the  block  and  cushion  :  it  would  be  congregated 
more  plentifully  near  the  centre  than  near  the  edges,  and 
would  look  patchy  and  unequal  when  thus  laid  on  the 
doth.  Instead  of  this  plan,  therefore,  the  surface  of  the 
wood  is  broken  up  into  a  number  of  smaller  surfaces  by 
means  of  little  channels  which  act  as  air-holes,  and  which 
enable  the  paint  to  be  taken  up  equably.  We  see  that 
each  of  these  little  spots  or  *  teeth  *  has  the  paint  very 
thick  in  its  centre  ;  this  contributes  to  the  durability  of 
the  cloth ;  but  if  a  similar  thing  were  to  occur  with  a 
surface  an  inch  or  two  square,  the  effect  would  be  very 
unsightly. 

In  printing  passage  floor-cloths  of  narrow  but  determi- 
nate breadths,  the  canvas  is  cut  into  strips  after  being 
prepared  on  the  frames,  and  is  then  printed  in  the  same 
manner  as  the  other,  with  the  exception  that  the  border 
is  printed  by  narrow  blocks  much  smaller  than  the 
square  ones.  All  the  floor-cloths  of  either  kind  are  al- 
lowed to  hang  suspended  in  the  air  in  the  drying-room 
until  fit  for  use  ;  when  they  are  lowered,  spread  out  on 
the  floor,  and  cut  or  planned  according  to  the  purpose  to 
which  they  are  to  be  applied. 

We  may  remark  that  floor-cloth  is  capable  of  being 
prepared  in  such  a  way  as  to  form  a  very  durable  mate- 
rial for  covering  the  roofs  of  houses.  Some,  indeed,  has 
been  so  employed  for  nearly  twenty  years,  and  is  still  in 
good  condition. 
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CHAPTER  VI 

PIAKO-FOBTE  MANUFACTURlfi. 

The  manufacture  of  musical  instruments  partakes  of  so 
much  diversity,  that  it  is  scarcely  possible  to  treat  it  a? 
a  general  department  of  art.  Each  particular  instrument 
has  its  own  peculiar  mode  of  construction,  and  requires 
its  own  kind  of  mechanical  arrangement.  All,  however, 
agree  in  this,  .that  the  most  scrupulous  attention  must  be 
paid  to  the  selection  of  the  materials,  whether  metal  or 
wood.  A  j^ianoforte  is  perhaps,  all  things  considered,  the 
most  complex  and  the  most  generally  serviceable  of  all 
musical  instruments :  and  we  mav  take  its  manufacture 
for  the  subject  of  the  nresent  chapter. 

Dr.  Ame,  when  a  young  man,  used  to  delight  in  prac<^j«- 
ing  by  stealth  after  the  family  had  retired  to  rest.  He  had 
in  his  bed-room  an  old  spinet j  from  which,  after  muffling 
the  strings  to  deaden  the  sound,  he  drew  such  tones  as  it 
could  aiford,  and  which  have  been  described  as  ^^  weak, 
wiry  tones,  between  a  cough  and  chirp,  elicited  by  keys 
rattling  like  the  dry  bones  of  a  skeleton." 

If  Ame,  or  any  one  who,  like  Ame,  had  been  ac- 
customed to  the  clavichords,  the  virginals,  the  spinets, 
and  the  harpsichords  of  past  ages,  could  see  a  piano-forte 
of  modem  times,  how  great  would  be  the  change  per- 
ceived !    All  these  instruments,  together  with  the  psal- 
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teiy,  or  dulcimer,  act  on  the  same  principle— «  principle 
which  marks  a  separation  between  them  and  the  violin 
on  the  one  part,  and  the  lute,  the  harp,  and  the  guitar, 
on  the  other.  This  principle  is  the  striking  of  a  stretched 
cord,  to  produce  from  it  the  tone  due  to  its  length,  thick- 
ness, and  tension ;  jet,  though  fundamentally  the  same, 
how  different  in  effect  are  these  several  instruments ! 
The  modes  in  which  the  principle  is  modified  in  the 
several  forms  of  instruments  are  curious,  and  may  thus  be 
briefly  glanced  at.  The  ancient  psaltery  (nearly  liie 
same  instrument  as  the  modem  dddmer  occasionally  seen 
in  our  streets)  was  probably  the  original  whence  all  the 
others  have  emanated ;  and,  according  to  Mr.  Hogarth, 
'*  consisted  of  a  square  box  of  small  depth,  over  which 
was  placed  a  sounding-board  of  fir,  and  on  this  sounding-*- 
board  were  stretched  a  set  of  strings  of  steel  and  brass, 
tuned  to  the  notes  of  the  scale."  They  were  struck  or 
played  upon  by  two  litde  rods  held  in  the  hands  of  the 
player.  A  great  change  wasefiected  when  the  little  rods 
were  abandoned,  and  mechanism  introduced  whereby  each, 
string  was  provided  with  a  lever  which  stmck  it.  The 
lever  constitutes  the  key  of  such  instruments  as  this,  and, 
in  the  form  of  an  instrument  called  the  cUxoichord,  was 
provided  at  the  hinder  end  with  a  littl^  brass  wedge  that 
struck  &e  string  when  the  front  end  oi  the  key  was 
pressed  down.  To  improve  the  tone  elicited  from  the 
string  the  brass  wedge  was  superseded  by  a  quill,  and 
the  instrument  then  acquired  the  names  of  the  wrghud 
and  the  tpinet.  As  a  still  further  improvement,  it  was 
proposed  to  have  two  strings  to  every  note,  so  as  to 
increase  the  volume  of  sound :  this  involved  a  consider- 
able increase  in  the  oonualftxity  of  the  mechanism,  and  ihe 
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ampraved  intstrement,  under  the  name  of  the  harpsichord^ 
was  in  high  repute  during  tha  greater  part  of  the  last 
century.  At  length  occurred  the  happy  thought  of  dis^ 
pensing  with  the  quills,  and  using  little  wooden  hammers 
covered  with  leather,  as  a  means  of  eliciting  the  tones  of 
the  strings,  a  modification  which  gave  rise  to  the  modem 
pianoforte,  so  named  irom  the  power  of  the  instrument 
in  producing  '*  piano**  and  ^  forte,"  or  loud  and  soft 
effects. 

It  was  said  a  few  years  ago  in  tiie  Westminster  Heview 
— <<  With  a  little  allowable  flattery  of  the  truth,  the  book- 
case, in  an  inventory  of  the  goods  belonging  to  any  well- 
ordered  English  house,  might  be  designated  as  one  of  its 
necessary  articles  of  furniture — not  as  one  of  its  luxuries : 
the  place  of  popularity  among  the  latter  being  claimed  by 
the  piano-forte."  Whether  we  rank  it  as  an  article  of 
fomiture  or  as  a  luxury,  it  is  certain  that  the  piano-forte 
has  become  diflused  in  an  extraordinary  degree  in  this 
country.  Those  who  can  carry  th«r  recollection  back 
over  a  period  of  thirty  or  forty  years,  will  remember  the 
piano -forte  as  an  instrument  for  the  noble  and  the  wealthy, 
sparingly  seen  in  the  houses  of  the  middle  classes :  they 
will  remember  the  gradual  steps  by  which  it  has  reached 
the  domestic  firesides  of  the  bulk  of  the  class  just  alluded 
to;  and  they  will  be  prepared  to  expect  that  such  an 
extension  in  the  use  must  have  brought  along  with  it 
extensive  plans  of  improvement,  and  equally  extensive 
manu&icturing  arrangements :  yet  there  are  probably  few, 
even  of  those  who  are  familiar  with  the  use  of  the  piano- 
forte, who  are  aware  of  the  complex  mechanism  of  Ihe 
modem  instruments,  or  of  the  gigantic  scale  on  which  the 
manufacture  is  conducted. 
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The  ketones  where  these  instruments  are  made  are 
generally  of  very  large  dimensions,  comprising  open 
quadrangles  surrounded  by  buildings.  In  many  of  these 
buildings  the  employment  seems  to  the  eye  of  a  stranger 
to  differ  but  little  from  common  joiner's  or  cabinet  work ; 
while  in  others  it  has  evident  relation  to  musical  arrange- 
ments. 

In  the  open  quadrangles  are  piles  and  stacks  of  maho- 
gany, deal,  beech,  sycamore,  and  other  kinds  of  wood 
used  in  the  manufacture,  every  log  and  plank  being 
marked  to  denote  the  time  during  which  it  has  been 
exposed  to  the  seasoning  operation  of  the  air ;  and  in 
connexion  with  these  there  is  always  a  '  seasoning-room/ 
which  exemplifies  the  scrupulous  care  taken  in  the  pre- 
paration of  the  wood  before  its  employment  in  the  manu- 
facture. Every  separate  piece,  after  having  been  exposed 
to  the  air  for  some  years,  is  before  final  use  brought  into 
this  room,  and  kept  for  a  long  time  exposed  to  a  tempe- 
rature of  about  one  hundred  degrees  until  the  fibres  are 
brought  to  a  state  of  dryness  as  complete  as  can  be  ob- 
tained. The  *  seasoning-room*  is  usually  heated  by  hot 
water  pipes ;  and  it  is  also  provided  with  a  steaming-tank 
for  steaming  planks  which  are  to  be  bent  to  any  required 
curve.' 

The  *  veneer-rooms*  at  such  factories  are  places  of 
importance.  Logs  for  veneers  are  valued  partiy  on 
account  of  the  beauty  of  the  pattern  or  figure,  and  partly 
on  account  of  the  size  and  soundness  of  the  veneers  which 
may  be  cut  from  them ;  and  sometimes  the  two  qualities 
are  combined  in  a  remarkable  degree.  It  is  generally 
known  that  Honduras  mahogany  is  not  so  highly  valued 
for  cabinet-work  as  Spanish  mahogany ;  it  is  therefore  in 
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the  piano-forte  manufacture  used  for  some  of  the  parts 
which  are  afterwards  veneered  with  Spanish  mahogany, 
rosewood,  or  some  other  kind  of  fancy  wood.  But  some 
years  ago  a  tree  of  Honduras  mahogany  far  exceeded 
what  Spanish  wood  could  exhibit.  The  circumstance  was 
thus  alluded  to  in  one  of  the  volumes  of  the  *■  Library  of 
Entertaining  Knowledge/  a  few  years  ago: — *^  Spanish 
mahogany  is  decidedly  the  most  beautiful ;  but  occasion- 
ally, though  not  very  often,  the  Honduras  wood  is  of 
singular  brilliancy ;  and  it  is  then  eagerly  sought  for,  to 
be  employed  in  the  most  expensive  cabinet-work.  A 
short  time  ago  Messrs.  Broadwood,  who  have  long  been 
distinguished  as  makers  of  piano-fortes,  gave  the  enormous 
sum  of  three  thousand  pounds  for  three  logs  of  mahogany. 
These  logs,  the  produce  of  one  tree,  were  each  about 
fifteen  feet  long  and  thirty-eight  inches  wide.  They 
were  cut  into  veneers  of  eight  to  an  inch.  The  wood, 
of  which  we  have  seen  a  specimen,  was  peculiarly  beauti- 
ful, capable  of  receiving  the  highest  polish ;  and,  when 
polished,  reflecting  the  light  in  the  most  varied  manner, 
like  the  surface  of  a  crystal ;  and,  from  the  wavy  form  of 
the  fibres,  offering  a  different  figure  in  whatever  direction 
it  was  viewed."  * 

Whatever  form  or  value  a  piano-forte  may  have,  it 
consists  of  a  case  containmg  stretched  wires,  which  wir^s 
are  struck  by  soft  hammers,  attached  to  the  hindmost  end 
of  the  finger-keys.  This  being  the  general  character  of 
the  instrument,  the  various  subdivisions  are  as  follows. 
It  was  stated  in  a  former  paragraph  that  the  harpsichord 
was  an  improvement  on  previous  instruments,  by  having 

*  •  Timber  Trees,'  p,  175.    1829. 
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two  strings  to  every  note :  ibis  improvement  has  been 
retained  intiie  piano-forte,  together  with  the  later  one  of 
having  soft  hammers  instead  of  quiUs.  The  *'  ttnHing 
grandfather  of  the  piano-forte/*  as  iAie^davichord  has heok 
called,  had  but  four  or  five  octaves ;  the  harpddiOEd  fiv* 
or  five  and  a  half ;  but  the  |»8no-forte  has  eactended  its 
range  to  six  and  a  half.  These  points  being  rememberad^ 
then ,  we  may  state — 1st,  that  the  sfiiore  piano  -forte  has  the 
strings  horizontal,  in  a  rectangular  case,  with  two  strings  to 
each  note,  and  a  compass  varying  from  five  and  a  half  to 
six  and  a  half  octaves.  2nd.  The  cottage  piano-forte  has 
its  strings  arranged  vertically,  reaching  nearly  from  the 
ground  to  a  short  distance  above  the  level  of  the  keys :  ii» 
case  is  much  shorter  than  in  the  '  square ;'  there  areiwv 
strings  to  each  note ;  and  the  compass  is  generally  six  oc- 
taves. 8rd.  The  cabinet  piano-forte  is  much  higher  than 
any  other,  except  the  upright  grandf  a  form  not  laaw  manu- 
factured ;  the  strings,  two  to  each  note,  are  ranged  verti- 
cally, but,  unlike  those  in  the  cottage  form,  are  elevated 
wholly  above  the  level  of  the  keys :  in  general  the  oom^ 
pass  is  six  octaves,  but  the  most  finished  instruments  have 
a  compass  of  six  and  a  half.  4th.  The  grand  piano-forte 
is  longer  than  any  other ;  it  is  wider  at  one  end  ihan  the 
other,  and,  unlike  those  hitherto  mentioned,  has  the  keys 
at  one  end ;  the  strings  are  horizontal,  and  the  chief 
feature  whereby  the  instnnnent  is  distinguished  is,  thi^ 
iifliere  are  three  strings  to  each  note  ;  the  compass  is 
always  six  octaves  and  a  half,  and  there  are  thus  upwards 
of  two  hundred  and  twenty  strings.  5th.  The  send-gnmd 
piano-forte  is,  as  its  name  imports,  a  modification  of  llie 
*  grand ;'  it  has  the  strings  horizontal ;  its  case  somewhat 
resembles  that  of  the  *  grand,'*  btit  it  is  shorter,  has  a 
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eorapass  of  only  six  octaves,  aod  has  but  two  strings  to  a 
note.  These  are  Ihe  firefomu  of  piano4brte  now  made ; 
and  the  manufacture  of  coarse  invoWes  certain  modifica- 
tioDfi  to  suit  the  mrious  fornu.  Thej,  however,  are  not 
«11  of  ecjoal  importsnee  m  a  commercial  point  of  view ; 
for  the  '  squares '  generallj  made  are  twice  as  many  in 
number  as  all  -the  Test  put  toge&er. 

The  case,  being  a  hollow  box  veneered  ontiie  outside, 
is  made  in  a  manner  nearly  aimilar  to  cabinet-work  gene- 
Talfy.    In  the  '  square'  form  it  is  an  oblong  rectangle ;  in 
tiie  '  cabinet'  it  is  lofty ;  and  in  the  other  three  forms  it 
Is  modified  in  various  ways.    The  most  scrupulous  care 
&  taken  in  Uie  selection  of  wood,  not  only  in  reference 
to  its  perfect  dryness,  i)ut  to  ihe  combining  of  two  or 
€asree  sorts  together,  so  that  eadi  kind  of  wood  mi^ 
render  its  peculiar  properties  in  aid  of  &e  others.  Nearly 
all  the  workmen's  bendies  are  provided  witii  a  simple  but 
valuable  arrangement  for  pressing  and  keeping  together 
the  pieces  of  glued  wood  -while  drying.    At  a  height  of 
about  four  feet  above  the  bench  is  a  horizontal  'board  or 
fidse  ceiling;  and  the  ghied  pieces  being  laid  on  the 
bench,  a  number  of  dastic  wooden  rods  are  placed  nearly 
vertical  between  tiie  false  ceiling  and  the  bench ;  being 
longer  than  the  intervid  in  which  they  are  to  be  placed, 
they  can  only  be  adjusted  by  a  slight  bending  or  con- 
vexity in  their  length ;  and  this  bending  gives  them  a 
very  powerful  pressure  on  the  bench  beneath  or  on  the 
glued  pieces  placed  on  the  bench.    In  some  instances 
thirty  or  forty  of  these  bent  v^^cal  rods  are  employed  on 
one  piece  of  wood.    When  tiie  glueings  are  dry,  a  slight 
blow  or  jerk  will  remove  each  rod. 
Without  attending  to  the  technical  names  applied  to 

h2 


152  BSITI8H  MAVUFACTUBS8. 

the  Yarious  parts  of  a  piano-forte,^  we  shall,  perha]i8,  be 
understood  by  general  readers  when  we  speak  of  the 
framework  of  the  instrument  as  distinct  from  the  mere 
outer  case.  If  we  open  a  piano-forte,  especially  a  '  grand/ 
we  shall  see  bars  and  rods  and  strengtheners  of  various 
kinds,  placed  in  different  directions,  not  only  with  a  view 
to  give  form  and  stability  to  the  instrument,  but  to 
resbt  the  powerful  strain  to  which  it  b  exposed  by  the 
tension  of  the  strings.    This  tension  is  tevXy  extraor- 
dinary, and  requires  for  its  due  appreciation  a  little  oon« 
sideration  of  the  phenomena  of  a  stretched  string  or  wire* 
Let  us  suppose  that  a  wire  is  wound  roupd  two  pegs  or 
pins  placed  a  yard  apart,  and  that  it  is  merely  brought 
into  a  straight  line  without  any  attempt  at  stretching  it. 
If  struck  with  a  soft  hammer,  it  will  yield  a  low  souud^ 
due  to  a  small  number  of  vibrations  per  second ;  but  if 
we  wish  to  elevate  the  pitch  of  the  tone,  we  can  do  so 
by  increasing  the  tension  or  stifihess  of  the  wire.     A 
tuning-key  being  placed  on  one  of  the  pegs  to  which  the 
wire  is  attached,  the  peg  can  be  turned  round,  and  a  por- 
tion of  the  wire  wound  on  it ;  this  necessarily  increases 
the  tension  of  the  portion  of  wire  extending  between  the 
pegs ;  the  increase  of  tension  increases  the  rapidity  of 
vibration  when  the  wire  is  struck,  and  this  increased 
rapidity  gives  a  more  elevated  pitch  to  the  tone  elicited. 
Now,  in  conformity  with  one  of  the  laws  of  force,  the 
wire  pulls  with  a  power  equal  to  that  by  which  it  has 
been  stretched ;   it  tends  to  regain  the  state  which  it 
originally  had,  and  by  this  tendency  exerts  a  powerful 
dragging  or  pulling  force  on  the  pins  to  which  its  two 
ends  are  attached,  and  on  the  framework  wherein  the 
pins  are  inserted.    This  force  is  exerted  by  every  wirey 
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according  to  the  tension  given  to  it ;  and  the  aggregate 
fierce  is  surprisingly  great.  It  is  calculated  that  the  two 
hundred  and  twenty-five  strings  or  wires  of  a  grand 
piano-forte  exert  a  strain  of  more  than  twenty  thousand 
pounds  I  This  is  in  fact  the  force  tending  to  draw  toge- 
ther the  two  ends  of  the  framework  to  which  the  wires 
■re  attached.  It  need  hardly  be  observed,  thereforci 
that  the  framework  must  be  made  with  great  strength. 
The  various  pieces  of  wood  are  in  many  places  glued  up 
flo  that  the  grain  of  one  component  part  shall  extend  in 
mic  direction,  and  that  of  the  other  at  right  angles  to  it ; 
different  kinds  of  wood  are  used  in  different  parts ;  an 
iron  rod  is  placed  here,  an  iron  plate  there ;  and  con- 
trivances of  various  kinds  are  introduced  to  give  most 
strength  where  most  strain  will  be  experienced.  The 
*  action '  of  a  piano-forte  (of  which  we  shall  presently 
speak)  is,  perhaps,  more  complicated  in  a  '  cabinet '  than 
in  any  other  form ;  but  the  mechanism  connected  with 
the  strings  is  far  more  complex  in  the  '  grand.' 

The  mere  attachment  of  each  wire  to  pegs  at  its  two 
ends  is  not  sufficient  for  the  adjustment  of  its  tone.  The 
whole  length  of  wire  is  not  allowed  to  vibrate  when 
struck,  but  only  a  given  length  of  it  from  one  end  to  a 
pin  inserted  in  a  curved  piece  of  wood.  The  adjust- 
ment of  these  vibrating  lengths  to  the  different  strings  is 
a  matter  of  great  delicacy,  and  may  perhaps  be  rendered 
comprehensible  by  the  few  following  remarks.  There 
are  three  modes  of  producing  an  elevation  of  pitch  in  a 
vibrating  string :  1st,  by  shortening  the  string ;  2nd,  by 
Increasing  its  thickness ;  or  3rd,  by  increasing  its  ten- 
sion. Now  the  manufacturer  does  not  adopt  any  one  of 
these  methods  of  adjusting  tones,  to  the  exclusion  of 


154  BBITttH  UAJSVTACTVfaS, 

others :  he  avails  himself  of  all.  Twelve  strings  of  die- 
aame  length  and  thickness  might  be  so  different  in  ten- 
aon  as  to  yield  the  twelve  semitones  of  an  octave ;  twelve 
strings  of  the  same  thickness  and  tension  might  be  of 
sach  di^rent  lengths  as  to  yield  the  twelve  semitones ; 
or,  lastly,  twelve  strings  of  the  same  length  and  tension 
might  be  made  to  produce  these  eflfects  by  having  the 
tiddtness  different.  Bat  in  practice  tiie  tones  produced' 
by  either  of  these  methods  would  be  veiy  defective  in 
character.  Each  degree  of  thickness,  of  length,  and  of 
tension,  producei  its  own  peculiar  eilbcts  on  the  '  tmhre^ 
or  quality  of  tone.  If  two  strings  of  the  same  length  and 
thickness  were  so  stretched  as  to  produce  tones  diflbring' 
by  an  octave  in  pitch,  one  would  be  strained  nearly  to 
breaking,  and  the  other  would  produce  a  dull,  weak,  and 
smothered  sound.  If,  while  producing  these  two  notes, 
the  strings  differed  only  in  lengfii  or  in  thickness,  the 
qualities  of  tone  woidd  not  be  so  much  at  variance  as  in 
the  case  just  supposed ;  but  still  the  required  equable 
diaracter'of  tone  would  not  be  produced.  The  plan 
adopted,  therefore,  is,  to*  let  the  length,  the  thickness, 
and  the  tension,  all' vary  tDgetiier. 

This  explanation  will  enable  us  to  understand  the 
reason  for  the  observed  ^ffisrence  in  the  strings  of  tbe 
piano-forte.  We  percefve  that  the  strings  for  the  upper 
notes  are  not  only  shorter  but  also  thinner  than  those  ixst 
the  lower ;  and  we  should  find,  though  it  is  not  percep- 
tible to  the  eye,  that  the  tMuion  is  likewise  different 
The  thickness,  the  length,  and'  the  tension,  all  Hlmif^ii^ 
(but  not  uniformly)  from  the  lower  to  the  upper  notes ; 
teMwn  being  here  used  to  express  the  force  employed  in 
stretching  the  string  to  tiie  required  degree.    In  a  grand 


piaao>f<ffte  there  are  fourteen  different  thickneases  of 
wire  ;  the  smaller,  for  the  v^per  notea,  being  plain  po« 
Jjahed  steel  wire ;  and  the  thicker,  for  the  lower'  notes, 
being  coated  with  a  rery  fine  oeil  of  copper  wire. 

la  adjusting  the  strings  there  are  certain  rules  as  to 
the  Ihickness  of  wire  selected  for  a  certain  note ;  and 
the  Tibrating  lengdi  of  each  string  is  regulated  by  a 
onrved  piece  of  wood  called  a  bridge,  fixed  to  the  sound- 
ing-board of  the  instrument.  To  make  and  adjust  this 
bridge  is  one  of  the  most  delicate  operations  of  the 
'  belljman '  or  *  sounding-board  maker.'  The  cunre 
itself  is  regulated  by  a  gauge  to  which  the  maker  works : 
so  is  the  position  which  it  is  made  to  occupy  in  the 
sounding-board  ;  and  so  likewise  are  the  order  and  ar- 
rangement of  the  pins  inserted  in  it.  These  pins  are  so 
placed  that  the  strings  rest  against  them,  each  string 
being  bent  out  of  its  rectilinear  course  by  coming  in 
contact  with  a  pin.  A  portion  of  the  string  is  thus 
eflfectirely  cut  off,  so  far  as  regards  the  yibration ;  and 
the  manufacturer  is  thus  enabled,  by  the  adjustment  of 
the  pins  in  the  sounding-board,  to  give  to  the  strings  any 
Tibrating  length  corresponding  to  the  tones  to  be  pro- 
duced. So  complex  and  important  are  these  arrange- 
ments, that  the  strings  of  an  improved  grand  piano-forte 
require  nearly  one  thousand  iron  pins  or  pegs,  each  one 
inserted  in  a  hole  made  with  great  exactness  to  its  dimen* 
sions.  The  workmen  called  '  stringers '  fix  the  proper 
strings  to  the  proper  pins.  The  wire  is  sent  from  the 
wire-drawer  in  coils  about  fiye  or  six  inches  in  diameter, 
each  coil  containing  enough  wire  for  several  strings. 

Hitherto  we  have  sud  nothing  of  the  mechanism  by 
which  the  strings  are  struck,—by  far  the  most  curious 
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part  of  a  [Hnio-forte.  TiuB  mecbaniNii  obtmns  the  geito< 
ral  name  of  the  '  action ;'  and  when  we  hear  of  '  square. 
action,'  'grand-action,' &c.,  we  must  understand  these 
terms  to  allnde  to  the  particular  mode  in  which  the  per- 
Ciusion  is  effected.  It  ii  perhaps  scarcely  too  much  to 
say  that  three-fourths  of  the  imprarements  which  the 
piano-forte  has  undei^ne  during  the  present  centnrj 
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kare  had  relation  to  tite  '  action.'  All  the  great  finna 
ibr  which  the  metropolis  is  distingtushed  in  this  branch 
of  manufacture  have  brought  forward  some  or  other  Jm- 
provemenis  in  this  reapect;  and  their  united  labours 
have  rmsed  the  instrument  to  such  a  sti^  of  perfection, 
that — like  the  chronometer — there  is  little  more  to  be 
wished  for,  unless  indeed  it  were  posuble  to  obtain  the 
nutaincd  tones  of  the  organ. 
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The  most  obvious  part  of  the  '  action '  is  the  kej- 
board  and  its  mechanism.  Ever;  ebonj  or  ivoiy  key  h 
a  lever,  which,  when  pressed  down  at  the  foremoBt  end, 
rises  at  the  hindmost,  and  this  leverage  ia  the  gmtrce  of 
all  the  e£fects  subsequently  produced.  A  little  examina- 
tion of  these  kejs  will  show  that  the  ebony  is  solid,  but 
that  the  ivory  is  merely  a  veneer  or  scale  put  on  a  nib- 
stratum  of  wood.    The  white  keys  are  made  of  carefully 
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d  lime-tree  wood,  which  is  cut  after  the  [ueces 
of  ivory  are  attached.  The  preceding  cut  shows  the  ap- 
pearance of  the  key-board  while  being  cut  up  into  keys. 
The  pieces  of  ivory  are  shaped  and  prepared  by  the 
ivoiy-worker  to  the  exact  size  for  each  key,  and  are 
glued  side  by  ude  on  the  sur&ce  of  the  wood.  The 
wood  is  mariced  out  by  a  gauge,  and  u  then  cut  up  into 
parallel  |»eccs  for  the  keys,  by  means  of  a  slight  framo- 
mw.  A  notch  is  made  in  the  stem  or  shaft  of  every 
b3 
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white  key,  to  receive  iiie  ebony  key  and  its  stem.  Wlien 
all  the  keys  are  cut,  a  Utile  piece  of  mechanism  is  placed 
in  one  particular  part  of  the  length  of  ^each,  lo  form  a 
Iblcnnn. 

To  the  hindmost  port  of  each  k^  is  attached  the  me- 
efaamsm  whereby  it  is  made  to  act  upon  'Ae^string^;  and 
1(h]8  meclumism,  to  whidi  the  nune  of  die  *  action '  is 
'totfre  particnlffly  apptied,  presents  a  compleKity  of  ar- 
rangement that  will  baffle  everydiing  like  a  popular 
description^  Simple  as  the  '  square '  piano^forte  is  when 
compared  with  the  other  forms,  yet  the  preceding  cat 
will  show  that  the  '  action '  attached  to  each  key  is  any- 
thing but  simple.  This  cut  i«presents  a  <  square  treble- 
action/  that  is,  such  a  portion  of  the  keys  and  connected 
mechanism  os  belongs  to  about  -tiiree  octaves  of  the 
*  treble '  or  upper  part  of  the  instrament.  This  piece  of 
mechanism  is  represented  as  viewed  from  behind,  the 
most  favourable  position  for  displaying  the  intricacies  of 
the  '  action.'  It  is  seen  that  there  are  a  number  of  small 
pieces  places  at  various  angles,  and  acting  upon  one  an- 
otiier  by  various  spedes  of  leverage. 

But  this  '  action '  ranks  into  insngnificance  when  com- 
pared to  that  of  a  cabinet  piano-forte  in  its  most  improved 
fom.  We  know  of  notiiing,  except  the  mechanism  ef 
a  watch,  to  rival  the  latter  in  intricate  combinations. 
One  part  of  the  mechanism  attached  to  each  key  is  to 
cause  the  hammer  to  strike  on  the  string ;  anotiier  is  to 
regulate  the  degree  of  strength  or  softness  with  which 
the  blow  is  struck ;  a  ftird  is  to  prevent  tiie  rebound  of 
the  hammer  after  the  blow;  and  others  are  to  produee 
modifications  of  effect  so  minute  that  nothing  but  i^ 
moat  refined  ASH  in  piano^rte  playing  could  render  then 


^ther  ftppreciable  or  necessary;  indeed  tiie  advance  of 
the  manufacture,  and  tiie  advance  of  the  playen  in  skill , 
reciprocidlj  measure  each  other ;  for  while  on  the  one 
hand  the  resooroes  of  the  imrtniment  were  never  tho^" 
roughly  known  until  m  Liszt,  a  Thelberg,  a  Meyer,  or  a 
Mosdieles  doTeloped.  them ;  so  on  the  other  hand  diisn 
great  playns  would  neres  hare  been  aUe  to  produce  the 
exquisite  effects  for  which  they  are  so  celebrated,  unless 
tibe  Banufetcturers  had  made  important  and  repeated  ad<- 
▼ancements  in  the  progress  of  the  iitttrument  towards 
perfection* 

JM^y  persons  may  be  famtliav  with  the  general  ap- 
pearance whidb  liie  ^aetion'  of  an  improved  cabinet 
piano-forte  presents  beforo  thecnlkenooTering  is  applied. 
Yet  liiis  ^  action/  complex  as  it  appears,  can  give  but  a 
fiiint  idea  of  the  miaute  details  inTolved  in  the  meehan- 
inn.  Nearly  the  whole  of  the*  long  lender  rods,  the 
levers,  &c.  here  seen  have  nothing  to  do  yriAf  the  strik- 
ing' of  the  strings ;  they  relate  merely  to  the  production 
of  some  of  those  delicats  effects,  those  minute  shades  of 
tone,  which  are  not  sought  for  in  the  av«age  style  of  iiii- 
slraments.  The  mechanism  hero  seen  forms  the  '  front 
action ;'  and  on  Ihis  being  removed,  another  series,  still 
more  complex  than  this,  is  dis^yed ;  and  on  the  re- 
moval of  this  latter,  which  is  tiie  'ai^ion'  properiyso 
called,  we  see  the  strings  themselves,'  the  percussion  of 
winch  is  the  object  of  all  this  intricate  assemblage. 

Perhaps  the  matter  now  under  consideration  could  not 
be  better  illustrated,  for  general  readers,  than  by  stating 
the  number  of  separate  pieces  concerned  in  this  me^ 
chnusm.  In  one  of  Messrs*  Broadwood's  most  improved 
ssM»d«a»half  octave  piaao^ertes  the  mechanism  connected 
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Yvith  the  '  action'  consists  of  about  three  thousand  eight 
hundred  separate  pieces  of  ivory,  ebony,  cedar,  sycamore, 
lime-tree,  mahogany,  beef-wood,  oak,  pine,  steel,  iron, 
brass,  lead,  doth,  felt,  leather,  and  vellum.  Every  one 
of  these  has  to  be  iashioned  with  the  most  scrupulous  ex- 
actness, and  as  scrupulously  adjusted  to  its  place.  Many 
of  the  pieces  are  not  more  than  a  quarter  of  an  inch 
square,  some  even  less.  The  qualities  of  all  the  varie* 
ties  of  wood  are  closely  studied,  in  order  to  determine 
their  particular  aptitude  for  the  different  parts,  and  it  is 
thus  that  so  many  as  seven  or  eight  kinds  are  used  in  the 
'  action '  alone.  One  kind  is  preferred  because  slender 
rods  made  of  it  will  not  warp ;  another  kind  because  the 
grain  is  straight ;  a  third  because  it  is  hard  and  smooth  ; 
a  fourth  because  it  is  soft  and  smooth ;  and  so  on.  Some 
of  the  rods  are  as  much  as  three  feet  long  and  only  a 
sixth  or  seventh  of  an  inch  in  thickness.  To  give  the 
technical  terms  applied  to  all  these  little  pieces  would  be 
of  no  use ;  for  after  saying  that  the  key  acts  on  the 
^grasshopper,'  and  the  'grasshopper'  on  the  'under- 
hammer,'  and  the  '  under-hammer'  on  the  '  sticker,'  and 
the  '  sticker'  on  the  '  hammer/  and  the  *  hammer '  on  the 
string,  we  have  done  but  little  towards  explaining  the 
particular  construction  and  action  of  each. 

When  we  say  that  all  these  minute  pieces  are  fashioned 
and  adjusted  by  hand,  it  will  be  readily  conceived  that  an 
important  part  of  the  manufacturing  arrangements  has  re- 
ference to  them.  Some  of  the  workmen  are  '  key-makers,' 
who  prepare  the  lime-tree  of  which  the  body  of  the  key 
is  made,  glue  on  the  pieces  of  ivory,  cut  the  keys  to 
their  required  widths,  arrange  the  little  pin  or  fulcrum, 
&c.     Other  workmen  make  the  slender  cylindrical  rods 
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of  pine  or  of  pencil  cedar.  Some  are  forming  the  '  ham- 
mers/ others  the  '  imder-hammers/  the  '  dampen,'  the 
'  grasshoppers/  &c.  An  important  and  very  curious  part 
of  the  labour  is  the  adjustment  of  the  little  pieces  of  vel- 
lum, cloth,  felt,  and  leather.  Vellum  is  used  for  the 
hinges  of  some  of  the  minute  parts ;  the  two  ends  or 
edges  of  the  vellum  being  glued  into  slits  in  the  two 
pieces  which  are  to  be  hinged  together ;  and  it  thus 
forms  a  hinge  peculiarly  delicate  in  its  action.  The  little 
pieces  of  cloth  are  used  in  various  ways  for  subduing 
the  rattling  sound  which  pieces  of  mechanism  would  be 
apt  to  produce,  and  which  would  interfere  with  the  tones 
of  the  instrument.  To  such  a  degree  of  refinement  is 
this  carried,  that  small  holes  not  above  a  twelfth  or  fif- 
teenth of  an  inch  in  diameter  are  lined  with  cloth,  in 
order  to  give  a  smoothness  to  the  motion  of  a  wire  which 
passes  through  the  hole.  The  felt  and  the  leather  are 
principally  employed  as  coverings  for  the  hammers  and 
dampers  which  come  in  contact  with  the  wires,  and 
which  are  thus  covered  to  give  mellowness  to  the  tone. 
If  a  stretched  wire  be  struck  by  a  piece  of  wood  or  of 
metal,  two  sounds  are  heard ;  one  due  to  the  vibration  of 
the  wire  itself,  and  the  other  to  the  blow  which  the 
striking  substance  gives :  to  get  rid  of  this  latter  sound  is 
the  object  of  leathering  and  felting  the  hammers.  The 
felt  used  for  this  purpose  at  Messrs.  Broadwood's,  and 
which  is  a  beautifully  soft  white  substance  about  a  foi^rth 
or  fifth  of  an  inch  thick,  is  said  to  be  made  from  wool 
grown  on  Prince  Esterhazy's  estate  in  Hungary,  the 
quality  of  this  wool  having  been  found  admirably  adapted, 
from  its  softness,  for  this  purpose. 
In  speaking  of  the  strings  for  the  vaiious  forms  of 
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paaoforte,  we  stated  that  tiie  '  grand  *  has  three  strings  to 
each  note ;  and  that  each  of  the  other  four  forms  ha» 
two.  The  adjustment  of  all  these  strings  is  an  important 
matter,  and  devolves  upon  the  '  regulators '  and  ^  tuners.' 
It  will  of  course  be  understood  that  in  such  a  case  the 
two  or  three  strings  belonging  to  one  note  must  be  tuned 
in  unison ;  and  to  effect  this  the  strings  are,  as  may  be 
supposed,  of  equal  lengths  and  thicknesses.  The  object 
then  is  to  bring  them  to  an  equal  degree  of  tension^  by 
which  the  tones  may  be  of  the  same  pitch.  The  persona 
employed  at  this  avocation  are  such  as  are  able,  from  ac- 
curacy  of  ear,  to  determine  musical  intervals  M^ith  much- 
precision.  We  may  here  remark  that  the  '  regulation ' 
involves  something  more  than  the  determination  of  the 
musical  intervals  between  the  several  tones :  it  relates 
also  to  the  easy  and  proper  action  of  the  keys,  and  the 
general  fitness  of  all  tiie  parts  for  the  office  which  they 
are  to  serve. 

A  portion  of  piano-forte  mechanism  to  which  we  have 
not  yet  alluded  is  that  connected  with  ihepedalSf  resem* 
bling  all  the  other  portions  in  the  high  degree  of  care 
necessary  in  the  manu&cture.  These  pedals  serve  two 
totally  distinct  offices,  one  of  which  relates  to  all  kinds 
o£  piano-fortes,  and  the  other  to  those  only  which  are  pro- 
vided with  three  strings  to  every  note.  The  first  govern 
the  '  dampers,'  and  their  use  may  be  thus  explained,  la 
order  that  the  harmonies  in  a  piece  of  music  may  pro- 
duce their  due  effect,  it  is  necessary  that  the  preceding 
notes  should  not  continue  to  sound  long  after  the  keys 
have  been  struck,  else  discord  may  usurp  the  i^ace  of 
harmony.  For  instance,  if  the  note  c  were  sounded,  and 
the  next  note  of  the  piece  of  music  were  s,  the  continued 
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Kmnding  of  the  c  after  the  3>  has  been  struek  would  giye 
the  discofdant  intenral  of  a  second,  which  the  ear  cannot 
tolerate,  except  as  a  foil  to  more  perfect  intervals. 
Hence  mechanism  is  provided  whereby  a  soft  hammer 
or  *  damper'  is  made  to  fall  on  the  vibrating  string  di- 
rectly the  finger  is  removed  from  the  key,  and  this  damp- 
ing smothers  the  note  by  stopphsg  the  vibrations.  As, 
however,  it  is  desirable  in  some  pieces  of  music  to  have 
the  full  effect  of  the  vibrating  strings  after  the  fingers  are- 
removed  from  the  keys,  the  player  is  enabled,  by  press- 
ing his  foot  en  a  pedal,  to  remove  all  the  ■*  dampers '  from 
the  strings,  with  which  they  do  not  again  come  in  con- 
tact until  the  pedal  is  released.  In  some  of  the  older 
square  piano-fortes  this  adjustment  is  made  by  means  of  a 
handle  situated  near  the  left  hand  of  the  player ;  but  we 
believe  that  in  all  the  modem  instruments  a  pedal  affords 
the  requinte  leverage.  The  other  kind  of  pedal,  used 
only  in  grand  piano-fortes,  is  employed  for  the  purpose  of 
removing  one  out  of  every  three  strings  from  the  actioi> 
of  the  hammers.  If  three  strings  were  struck  by  every 
hammer  every  time  that  the  key  belonging  to  that  ham- 
mer is  pli^ed  upon,  the  player  could  not  obtain  the  piano 
passages  which  add  so  much  to  the  grace  and  efiect  of 
music.  There  is,  therefore,  a  provision  for  lessening^ 
the  quantity  of  sound — for  such  is  in  reality  the  operation 
— by  lessening  the  number  of  strings  struck  by  each  ham- 
mer. This  is  effiscted  by  shifting  the  entire  key-board 
to  a  small  distance  from  its  usual  position,  whereby  each 
hammer  dears  one  of  the  three  strings,  and  only  strikes 
the  other  two.  The  foot^pedal  effects  this  shifting  by 
intermediate  levers,  and  the  player  has  thus  tbe  whole 
airangement  within  his  power. 
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Among  the  minor  operations  in  the  manaraclure  u  Iha 
[ffepanition  of  fretwork  or  open-ctU  boards  for  the  front 
of  some  kinds  of  piaito-fortes.  This  is  effected  in  &  vei; 
quick  and  elegant  vt.j.  The  device  being  marked  on 
the  board  with  chalk,  the  board  u  fiied  vertically  in  a 


kind  of  VIM,  and,  as  represented  in  the  annexed  cut,  la 
■awn  by  means  of  an  eitremelj  fine  and  thin  saw,  which 
follows  all  the  turnings  and  windings  of  the  chalk  maAs, 
penetrating  (o  ereiy  angle,  however  acute,  and  severing 
the  small  pieces,  the  absence  of  which  constitutes  the 
{uttern.    The  other  ornamental  features  we  must  dis- 
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miss  without  any  particular  notice,  as  involving  no  prin- 
ciple but  that  which  distinguishes  common  cabinet-work. 
We  may,  however,  notice  that  the  turned  legs  for  the 
better  kinds  of  instruments  are  produced  by  a  beautiful 
lathe,  the  action  of  which  is  of  a  highly  scientific  order. 
An  hexagonal  or  octagonal  pattern  is  produced  in  a  cir- 
cular leg,  by  allowing  the  leg  to  remdn  stationary,  and 
making  the  cutting  tool  revolve  rapidly  at  such  a  dis- 
tance from  it  as  to  cut  away  one-sixth  or  one-eighth  of 
the  surface.  The  cutting  tool  has  at  the  same  time  a 
motion  backward  and  forward  in  the  direction  of  the 
length  of  the  leg. 

When  the  various  component  parts  of  the  piano-fortes 
are  put  together,  the  tones  regulated  to  something  like 
accuracy,  the  exterior  adorned  with  polishing,  carved  or- 
naments, &c.,  and  all  rendered  nearly  complete,  they  are 
conveyed  to  warehouses  or  rooms  where  the  last  adjust* 
meat  is  given  to  them. 
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CHAPTER  VII. 

WATCH  Ain>  CLOCK  MAJiTDFACnmX. 

The  manufacture  of  liiese  beantiftil  examples  of  'mgemdif 
haa  many  points  which  recommend  it  to  our  attention.  The 
surprising  extent  to  which*  i3xe  subdivision  of  labour  has 
been  carried,  the  value  of  the  manufactured  produce^  the 
exquisite  accuracy  of  the  workmanriiip,  and'  l^e  peculiari* 
lies  connected  with  &e  localize^on  of  this  branch  of  art-^ 
all  form  interesting  subjects  fbr  notice.  It  may  be  well 
to  glance  at  the  watch-making  arrangements  of  Switzer- 
land, and  afterwards  at  those  of  Clerkenwell)  befiore 
treating  on  the  mechanical  details  of  the  manufaetore. 

Dr.  Bowring,  in  a  *  Report  on  the  Trade  and  Com- 
merce of  Switzerland,'  presented  to  parliament  a  few 
years  ago,  gave  some  curious  details  concerning  the 
rise  of  the  watch-manufacture  in  that  country.  It  ap- 
pears that  about  the  end  of  the  seventeenth  century  one 
of  the  inhabitants  of  Neuchfttel  brought  home  a  pocket- 
watch  from  a  foreign  country  which  he  had  visited ;  it 
got  out  of  repair,  and  he  gave  it  to  a  mechanic  named 
Richard,  who  not  only  succeeded  in  re-adjusting  it,  but 
conceived  the  idea  of  making  one  for  himself.  After 
many  trials  and  discomfitures,  he  succeeded  in  his  object ; 
and  the  product  of  his  ingenuity  excited  the  astonishment 
and  admiration  of  all  his  neighbours :  the  emulation  of 
others  was  roused ;   and  by  degrees  the  art  of  watch- 
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making  became  introduced  omonp  the  momitaineers, 
who  had  previoualy  had  Tery  Bttle  other  employment 
tiun  that  of  a  strictly  agricoltmal  chanucter.  During  the 
first  half-century  after  this  new  era,  a  few  workmen  only 
were  employed  in  the  art,,  aad  bodi.  the  quality  and  the 
profit  of  the  manufacture  were  but  small  ^  owing  to  the 
want  of  proper  took  and  materials,  and  to  varioua  commer- 
cial inconveniences  under  which  the  workmen  laboured* 
By  degrees,  however,  they  succeeded  not  only  in  equal- 
ling the  prodttctiona  of  other  countries,  but  even  in  ex- 
celling them.  As  the  manaiicture  of  a  good  watch 
depends  largely  on  the  possession  of  good  tools,  the 
mann&cturers  of  Neucfadtel  came  gradually  to  regard  the 
making  of  the  tools  themselTes.  as  among  the  most  im- 
portant parts  of  their  art ;  and  they  have  ever  ednce  had 
considerable  skill  in  tiiis  art. 

About  the  year  1750  a  &w  of  the  Nenchdtd  mer- 
chants began  to  collect  small  parcela  of  the  wafedies,  and 
carry  them  to  other  countries  and  districts  finr  sale.  The 
system  succeeded  so  well  and  the  demand  for  Neadi&tei 
watches  became  so  large,  that  nearly  the  whole  of  the 
inhabitants  of  the  canton  entered  into  the  manufacture, 
in  one  or  other  of  Ms  numerous  brandies.  The  result  of 
this  was,  that  the  face^  of  the  district  underwent  a  great 
change :  that  which  had  before  been,  father  a>  faanen 
and  bleak  mountain  distriet,.  became  studded  with  welU 
built  villages,  connected  by  easy  roads  and  me<Sa  of  conb- 
annieation,  and  inhabited  by  a  prosperous  popuktioa. 
The  upper  valleys  of  Neudiatel  Ibnned  tiie  germ  of  this 
9fBtem,  from  whence  it  spread  to- the  snrroondkig  can- 
«M».  During  the  wm«KP,  wMdl  lasts  at  leas*  half  a  yeai* 
k  thaft  climate,  the  inhah&tsnta  rmuiv  almost  wholly 
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within-doors,  employed  in  watch-making.  It  is  sup-* 
posed  that)  in  one  or  other  of  the  various  branches  con- 
nected with  the  manufacture,  there  are  twenty  thousand 
persons  employed  in  the  district  of  which  Neuch&tel  is 
the  centre ;  by  whom  about  eighty  or  ninety  thousand 
silver  watches,  and  thirty  or  forty  thousand  of  gold,  are 
made  annually.  The  workmen  carry  on  their  labours  at 
their  own  houses,  working  for  those  merchants  or  whole- 
sale manufacturers  who  will  pay  them  best:  they  are 
mostly  landed  proprietors  on  a  small  scale,  cultivating 
their  own  ground  in  leisure  hours,  and  living  simply  and 
frugally  in  the  midst  of  their  families. 

Genera  is  another  great  centre  of  the  Swiss  watch 
trade ;  indeed  the  manufacture  has  been  carried  on  there 
for  many  centuries.  The  works  and  machinery  arc  made 
chiefly  in  the  neighbouring  villages,  and  are  sent  to 
Greneva  to  be  put  together  and  finished.  Chronometers, 
time-keepers,  clocks,  stop-watches,  inferior  watches, 
repeating- watches,  musical  watches,  musical  boxes,  seals, 
and  rings — all  are  made  largely  at  Geneva,  and  give  rise 
to  an  extensive  commercial  intercourse  with  other  coun- 
tries. Dr.  Bowring  takes  the  following  view  of  the 
manu&cture  in  relation  to  similar  branches  of  industry 
elsewhere : — **  A  watch  formerly  had  been  an  object  in- 
dispensable for  its  use ;  it  now  became  an  article  of  taste 
and  fashion ;  it  furnished  a  convenient  token  for  the  ex- 
pression of  regard,  and  a  present  combining  utility  and 
taste  with  positive  value.  Under  whatever  form  and  for 
whatever  purpose  employed,  the  use  of  watches  became 
the  cause  of  unbounded  activity  in  the  workshops  of 
Geneva.  Many  fashionable  watches,  those  of  a  commoik 
description,  and  those  of  a  still  worse  class,  w^hich  sin 
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against  all  true  principles  in  their  construction,  those 
again  remarkable  for  the  singularity  of  their  make,  are 
for  the  most  part  an  assemblage  of  parts  destined  to  lasl 
but  a  little  time,  even  from  the  first  moment  of  their 
being  put  together,  which  time  the  watch-makers  still 
further   endeavour  to  shorten  to  the  utmost  of  their 
power.     The  imperfections  of  these  little  machines  are  a 
certain  warrant  of  their  speedj  destruction;    besides 
which,  the  want  of  taste,  the  damage  thej  receive  in 
warehouses  through  inattentive  and  unskilful  hands,  or 
from  a  salt  and  humid  atmosphere,  all  sorts  of  accidents 
and  want  of  care  on  the  part  of  the  owners — are  further 
causes  which  contribute  powerfully  to  the  destruction 
and  demand  for  watches.    If  to  the  causes  of  destruction 
here  mentioned  we  add  the  vast  new  sources  of  demand 
arising  out  of  increased  civilization,  the  wider  spread  of 
general  prosperity,  the  local  industry  which  pervades 
every  spot,  the  commerce  which  penetrates  the  most 
remote  comers,  we  shall  find  in  these  circumstances 
abundant  reason  to  anticipate  a  constantly  increasing 
demand  for  the  watches  of  Switzerland,  which  perpetu- 
ally struggles  ^o  maintain  its  pre-eminence  for  taste  and 
moderation  in  price.    It  may  therefore  be  presumed  that 
thb  branch  of  industry  contains  within  it  the  seeds  of  a 
firm  and  permanent  prosperity,  and  is  destined  to  increase 
rather  than  to  decline.'* 

The  watch-trade  between  Switzerland  and  France  is 
accompanied  by  some  remarkable  features.  Almost  all 
those  which  obtain  the  name  of  ^  French  watches,'  al- 
though the  movements  may  be  made  in  Paris,  are  sent  to 
Switzerland  to  be  made  up,  and  are  then  returned  to 
Paris. .  A  government  duty  is  imposed  on  watches  cross- 
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mg  the  frontier,  and  ^m  duty  has  given  rise  to  an  extm- 
ordinary  system  of  smuggling.  Sometimes  a  hundred  or 
a  hundred  and  fifty  watches  are  sewn  into  the  smuggler's 
wustcoat.  More  usually,  howeyer,  dogs  are  employed 
as  the  smugglers.  The  dogs  are  trained  io  this  office, 
and  are  conducted  in  packs  to  the  frontier.  They  are 
kept  without  food  for  many  hours,  then  beaten  and  laden, 
and  then  dispatched  at  the  beginning  of  the  night ;  they 
Teach  the  abodes  of  their  masters,  which  are  generally 
selected  at  a  distance  of  two  or  three  leagues  from  the 
frontier,  as  speedily  as  they  can,  and  are  well  treated  and 
fed  on  their  arriyal.  By  this  mode  of  proceeding,  the 
dogs  are  led  to  exercise  all  their  intelligence  to  get  safely 
from  the  place  where  they  are  badly  treated  to  the  more 
welcome  and  hospitable  home.  The  dogs  are  often 
trained  to  attack  the  cistom-house  officers  who  endeavour 
to  stop  them ;  and  the  difficulty  of  knowing  how  to  deal 
with  this  crafty  system  is  such,  that  the  French  goyem- 
ment  some  years  ago  offered  a  reward  of  three  francs 
ibr  every  smuggling-dog  killed;  and  more  than  forty 
tiiousand  of  these  ill-used  animals  were  destroyed  in  ten 
years.  We  believe  that  changes  in  the  nature  or  amount 
of  the  transit  duties  haye  lessened  the  prevalence  of  this 
vicious  system. 

A  short  glance  at  the  Clerkenwdl  manufacture  will 
not  now  be  misplaced.  Very  little  is  known  concerning 
the  past  history  of  watoh-making  in  this  district ;  but  at 
tile  present  day  it  is  scarcely  an  exaggeration  to  say  diat 
nearly  the  whole  prosperity  and  industry  of  the  district 
are  dependent  on  the  milking  of  clocks  and  watehes. 
The  '  movements '  of  a  watdi,  or  the  wheels  contained 
1)etween  the  two  ivrass  plates,  are  made  almost  wholly  in 
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iMUcadiife;  bat &e  xnakiiig  of  Hhe  other  parts,  aad  the 
general  adjustment  of  the  whole,  ore  carried  on  far  more 
lugely  in  Ciesk^^well  than  on  any  other  part  of  the 
fcingdom,  perhaps  laore  loigely  than  in  all  the  othar 
farts  taken  tog^her.  We  will  afastEaet  from  '  Londoa^* 
Ko.  59,  a  few  remufcs  on*tbe  aohdiTision  of  the  nuuui- 


Whenrthe  '  BHyvemeat'  of  a  watch  arriyes  in  London, 
It  is  pnrdnsed  by  the  '  watdh-maniifactarer,'  who  en- 
.gages  the  serriees  of  a  oumenms  body  of  persons  to  com- 
'pleie  the  watdi  inm.  this^skeieton.    It  is  to  be  suppliad 
with  the  *  motion-work'  or  meduinism  in  ooanesion  with 
*&e  hands ;  widi  a  ^  spsing '  «id  eonoectiog  mechanism ; 
with  an  *  aacapement '  or  apparatus  for  ensuring  the  uni- 
firm  'going'  of  the  watch ;  with  a  'case,'  generally  of 
mkmer  or  gold;   with  a  'dial,'  usually  enamelled,  but 
wmelimeB  of  chased  metal ;  with  a  '  glass '  and  with 
o&er  appendages.    The  manttiactttrer  gives  these  various 
parts  to  be  nuide  by  certain  penons  who  uadmlake 
•jde&iite  portions ;  and  these  parties  further  subdivide  to 
a  degree  of  minuteness  scarody  credible.    The  *  esoape- 
aent4iMdcer,'  fior  iaatBOoe,  so  far  froai  being  one  work- 
JBBn  wfaomann&ctuMB.enreiydnng  relating  to  an  escape- 
ment, may  be  a  '  dupleK*eseapement  maker,'  or  a  '  lever- 
flBcapemeotniaker,'  or  a  '  honaoBtBl^eseapement  maker ;' 
he  may  also  have  under  him  many  weikmen,  each  of  whom 
IS  employed  in,  and  is  competmt  onljito  the  manufacture 
of,  some  one  particular  part  of  some  one  kind  of  escape- 
ment.   The  enamelled  dal  of  tiie  watch,  rtoo,  instead  of 
^KSDg  perfected  by  one  man,  passes  through  the  hands  of 
.aeveral:  one  man  ferms  'the  dial  out  of  Bheet«opper; 
another  eoats  it  with  the  biantiM  enamel ;  athird  paii^ 
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the  letters  and  figures  in  enamel  colours,  and  a  fourth 
adjusts  the  dial  to  the  other  parts  of  the  watch.     The 

*  case/  in  like  manner,  passes  through  many  hands ;  for^ 
besides  the  workman  employed  in  actually  making  it, 
there  is  the  '  secret-springer/  who  forms  the  mechanism 
fay  which  the  two  halves  of  the  case  close  together ;  the 
'  engine-turner/  who  engraves  those  curious  devices 
which  ornament  the  cases  of  some  watches;  the  ^pen- 
dant-maker/ who  constructs  the  loop  and  apparatus  by 
which  the  watch  is  suspended  from  the  chain,  guard,  or 
watch-ribbon.  The  '  hands '  of  the  watch  form  a  branch 
of  the  manufacture  totally  distinct  from  the  others ;  so 
does  that  of  the  watch-key ;   and  even  that  of  the  little 

*  index/  by  which  we  regulate  the  *  going '  of  the  watch 
when  too  fast  or  too  slow.  Some  of  the  wheds  of  the 
watch  are  considered  so  far  distinct  as  to  have  their  teeth 
formed  by  workmen  who  do  not  cut  the  teeth  of  oilier 
wheels.  The  *  fusee/  likewise,  a  conical  piece  of  brass 
on  which  the  chain  is  wound  by  the  watch-key  from 
the  barrel,  is  made  by  one  who  is  wholly  employed 
as  a  *  fusee-cutter.'  In  the  *  jewelling '  of  a  watch  (a 
term  which  relates,  not  to  the  outward  adornment  by 
means  of  jewels,  but  to  the  use  of  hard  gems  as  a  material 
in  which  to  make  pivot-holes  for  the  '  movement ')  some 
men  are  employed  in  preparing  the  gems,  and  others  in 
making  the  pivot-holes. 

This  kind  of  dissection  might  be  greatly  extended ; 
showing  that  the  subdivbion  of  employments  is  car- 
ried farther  in  this  than  in  any  other  branch  of  mann- 
jacture.  The  '  watch  manufacturer '  is  a  tradesman  who 
understands  all  these  subdivisions,  and  is,  therefore, 
competent  to  bring  into  one  whole  the  labours  of  all 
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these  Tarioas  Glasses  and  sabdasses :  he  is,  generally,  a 
person  possessing  some  considerable  capital,  as  occupying 
the  channel  through  which  the  purchaser  deals  widi  the 
actual  makers.  The  watch  trade  of  Clerkenwell  does 
not  exhibit  large  factories,  where  two  or  three  hundred 
men  are  woriung  in  a  body ;  it  exhibits  thirty  or  forty 
distinct  classes  of  tradesmen ;  comprising,  perhaps,  three 
times  that  number  of  minor  divisions,  all  living  and 
wwking  at  their  own  homes,  and  contributing  the 
various  parts  to  a  watch  which  is  finally  completed  by 
the  'watch  manufacturer.'  Some  of  these  thirty  or 
forty  are  men  possessing  sufficient  capital  to  employ  in 
thi^  workshops  a  considerable  number  of  workmen, 
among  whom  they  can  carry  out  the  principle  of  the 
division  of  labour  to  a  still  greater  extent ;  while  others 
are  persons  who  work  at  their  own  homes,  taking  no 
more  work  than  they  can  execute  with  their  own  hands, 
or  perhaps  with  an  apprentice. 

We  may  now  take  up  a  few  of  the  manufacturing 
details,  especially  those  relating  to  large  clocks,  which 
have  not  hitherto  been  alluded  to.  The  clocks  placed 
in  the  turrets  of  chyrches  and  large  buildings,  as  being 
the  £ulhest  removed  in  character,  as  well  as  in  size,  from 
pocket  watches,  require  to  have  their  prevailing  features 
pointed  out. 

In  the  first  place,  everybody  knows  that  a  church- 
dock  is  generally  fixed  in  the  tower,  or  in  some  elevated 
part  of  the  building ;  and  it  is  also  known  that  many 
churches  exhibit  clock-faces  or  dials  in  four  different 
directions,  so  that  the  hour  of  the  day  may  be  observed 
by  persons  on  all  sides  of  the  church.  Now,  there  are, 
doubtless,  many  who  entertain  the  opinion  that  in  such  a 
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caae  there  are  foul*  docks,  one  for  each  dkd  or'  fitce,  and 
who  cannot  conoeiTe  how  all  the  four  hour-hands  and  ^e 
four  minute-hands  can  be  moved  by  one  clock,  lii^^ 
are,  also,  it  is  probable,  many  different  opinions  as  to 
whether  the  beU  or  bells  which  strike  the  hour,  which 
ehime  the  quarters,  which  (in  some  churches)  play  a 
paalm  or  hymn  tune  at  certain  intervals,  which  are  tolled 
at  a  fiinaid,  and  which  are  rung*  at  times  of  rejoicing,  am 
all,  or  any,  struck  by  the  clock  itsdf,  or  whether  by  men 
who  act  as  bell-ringers.  It  may  therefore  be  as  well  to 
state  at  once,  that  when  a  church  tower  exhibits  four 
ckoek*faoes,  all  at  equal  height,  and  opposite  to  the  four 
points  of  the  compass,  all  the  hands  are  moved  by  the 
mechanism  of  one  dock,  which  is  placed  in  the  midst  of 
the  tower,  at  equal  distance  from  all  the  four  foces. 
With  respect  to  the  bells,  it  may  be  stated  that  &ey  are 
hung  either  over  or  under  the  dock,  according  to  the 
size  and  general  arrangement  of  the  church  tower ;  and 
that  the  hour  is  struck  on  a  bell  by  a  hammer  moved  by 
the  clock ;  the  quarters  by  similar  mechanism  acting  on 
other  bdls ;  the  psalm  or  hymn  tunes  by  the  action  of  a 
rotating  barrel  similar  to  those  seen  in  musical  snuff* 
boxes  ;  and  the  tolling  and  pealing  by  bdl-ringers^  who 
pull  ropes  connected  with  the  bells. 

There  is  in  the  eastern  part  of  London  a  church-clock 
which  stands  at  a  greater  height  from  the  ground  than 
any  other  dock  (we  believe)  in  or  near  the  metropolis, 
not  even  excepting  that  noted  City  monitor  St.  Paul's 
clock,  and  which  presents  four  very  large  faces  on  the 
four  sides  of  the  tower.  This  dock  is  that  of  St  Ann's 
church,  Limehouse ;  and  we  perhaps  cannot  do  better  than 
BMk#  it  the  teait  for  what  we  have  toe&r  on  this  sidyect. 


llie  value  of  room  ib  a  chmch  tower  i»  guch  that  tiie 
approach  to  the  heli-loft  and  clock^room  is  generally 
narrow  and  awkward  to  a  degree  which  renders  the 
ascent  anything  but  invi^g.  The  short,  narrow,  steep, 
dark,  and  windmg  stairs;  the  loop-holes  Ihroogh  whiefa 
the  wind  finds  entrance  in  a  cutting  blast;  the  small 
doors  and  outlets;  the  dreary  loneliness,  and  no  less 
dreary  echo  of  the  footsteps ;  the  cold  and  the  dust  — *  all 
are  familiar  to  those  who  hare  ascended  to  the  ifpper  part 
of  St  PauPs  cathedral,  and  are  almost  equity  observable 
in  other  church  towers,  including  the  one  to  which  oar 
attention  is  here  directed. 

On  ascending  to  a  height  of  about  a  hundred  and 
thirty  feet,  in  the  tower  of  Lhnehouse  church,  we  find 
ourselves  in  the  *  dock^room.'  This  is  a  square  room, 
bounded  on  the  four  sides  by  the  thick  walls  of  the 
tower,  and  having  a  wooden  flooraig  on  whidi  the 
dock  rests.  The  light  is  very«Iimited',  and  it  is  not  1^ 
the  eye  has  become  a  littile  accustomed  to  the  gloom  that 
the  objects  in  the  room  are  discernible.  The  dock  is 
seen  to  be  enclosed  in  a  wooden  case  about  d^t  feet 
high,  six  feet  wide,  and  four  feet  deep,  the  two  opposite 
cndes  of  which  may  be  thrown  open  by  means  of  fdding- 
doors,  thus  exhibiting  a  complicated  ass^nblage  of  whed- 
work  and  other  mechanism  within. 

The  clock  contains  about  thirty  wheels,  some  of  which 
govern  the  motion  of  the  hands ;  odiers,  the  striking  of 
the  bell. 

The  dock  is  placed  in  the  centre  of  the  room,  and  a 
visitor  can  walk  entirely  round  it,  without  interfering 
in  any  way  with  the  mechanism  connected  with  the 
dock-faces  visiWc  outside  the  church.     It  may  then  be 

i2 
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asked,  how  are  the  hands  on  these  faces  brought  into 
connection  with  the  moving  machineiy  ?  We  find  an 
answer,  by  observing  the  arrangements  overhead,  as  we 
pass  round  the  clock.  There  is  a  horizontal  bar  of 
wood  extending  from  the  clock  on  each  side  to  the  wall 
opposite  to  it ;  and  on  this  bar  is  placed  an  iron  rod, 
which  is  set  in  rotation  by  the  clock,  and,  in  its  turn, 
causes  the  hands  to  rotate  round  the  clock-face  on  the 
outside  of  the  tower.  There  are  four  of  these  rods 
branching  out  from  the  clock  in  a  horizontal  position 
towards  the  four  points  of  the  compass,  each  rod  go- 
verning the  movement  of  one  pair  of  hands.  On  looking 
downwards  from  the  clock-room  we  see  the  mechanism 
by  which  the  dock  is  set  going,  and  also  that  by  which 
the  bell  is  struck  every  hour.  There  are  neither  chimes 
nor  quarter-hour  beUs  at  this  church,  so  that  the  striking 
.machinery  connected  with  the  clock  has  relation  only  to 
one  bell.  Examining  a  little  more  closely,  we  see  that 
the  moving  power  is  a  heavy  iron  weight,  suspended  by 
a  rope  which  coils  round  a  barrel,  and  that  the  instru- 
ment which  strikes  on  the  bell  is  an  iron  hammer  con- 
nected with  a  series  of  levers  and  rods. 

Such  are  the  chief  points  which  become  observable 
in  the  clock  and  bell  tower  of  the  church  here  alluded 
to ;  and  if  any  other  of  the  metropolitan  churches  were 
similarly  vbited,  they  would  be  found  to  contain  the 
same  general  parts,  modified  by  the  circumstances  in 
which  they  are  placed.  Some,  in  which  only  one  clock- 
face  is  required,  would  not  have  the  four  connecting 
rods  branching  out  horizontally  from  the  clock ;  others 
would  have  the  bell  and  striking  machinery  above  the 
dock  instead  of  below  itj   others  would  be  without  a 
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wooden  case,  provided  the  room  were  dose  and  free 
from  dust;  while  others  again  would  ha?e  additional 
striking  machinery,  for  quarters  or  chimes. 

Thus  fer  for  the  general  arrangement ;  and  now  we 
maj  attend  a  little  to  the  manufacture  and  mode  of  action 
of  these  several  parts.  Not  the  least  remarkable  of 
the  circumstances  connected  with  church  clocks  and 
1)ells  is  the  very  narrow  limits  within  which  the  manu- 
facture is  confined.  There  are,  we  believe,  only  two 
establishments  in  the  metropolis  at  which  church-clocks 
are  made.  The  cause  for  this  limitation  may  perhaps 
be  sought  in  the  comparatively  small  number  and  long 
duration  of  these  pieces  of  mechanism.  New  churches 
shoot  up  but  slowly,  and  old  ones  do  not  have  a  renewal 
of  clocks  and  bells  except  at  long  intervals. 
'  Neither  a  pocket-watch,  nor  an  dght-day  dial,  nor  a 
common  Dutch  dock,  will  exactly  convey  an  idea  of 
the  construction  of  a  church-clock ;  for,  instead  of  being 
moved  by  a  spring,  as  the  two  former,  it  is  moved  by 
a  weight;  while  on  the  other  hand  its  accurate  finish 
of  workmanship  is  wholly  unrepresented  in  the  Dutch 
dock.  Generally  speaking,  the  framework  of  a  church* 
dock  IS  made  of  iron,  the  prindpal  wheels  of  brassy 
and  some  of  the  pinions  and  finer  work  of  steel.  The 
arrangements  of  the  maker  are  therefore  regulated 
according  to  the  number  and  parts  of  the  clock  made 
at  his  factory.  Whoever  has  seen  a  watch-maker  at 
work,  must  have  observed  the  extreme  minuteness  of 
his  tools  and  working  apparatus ;  but  such  a  person  is 
not  strictiy  a  maker  of  watches ;  he  only  puts  together, 
and  adjusts  and  repairs,  the  various  parts  which  have 
been  made  by  many  different  hands.'    In  the  clockt 


mannftctnre,  aad  e^pecSally  in  chorch-^locks,  this  sub* 
diFiabn  of  emplojments  is  not  carried  out  to  nearly  $o 
great  an  extent.  At  the  church-dock  ketones  ahnost 
every  part  of  the  mechanism  of  a  church-dock  is  made 
within  the  establishment,  except  the  rough-castings  in 
iron  and  brass.  Jn  the  smith's  shop  all  the  forging  andl 
filing  of  arbors,  bars,  and  other  works  of  iron  9je  e£> 
fected;  as  well  as  the  case-hardening  of  the  finished 
pieces.  In  the  wheel-<mtting  shop  is  carried  on  the 
beautiful  operation  bj  which  the  teeth  of  wheels^— tha;^ 
important  department  of  all  such  manufactures  as  this-— 
are  cut.  In  other  shops  the  general  fashioning  and 
adjustment  of  the  numerous  piecos  which  form  a  clock 
are  effected,  aided  by  various  pieces  of  mechanism,  such 
as  lathes,  for  turning  brass,  iron,  and  wood,  drills,, 
leyolving  machinery,  polishing  apparatus,  &c. 

Without  attending  particularly  to  the  dassification, 
which  a  dock-maker  would  lay  down,  we  will  separate  a 
church-dock  and  its  mechanism  into  five  parts — Ist,  the 
moving-power ;  2nd,  the  '  movement^'  or  going  wheds ; 
3rd,  the  regulalion,  <Hr  pendulum  arrangements ;  4th,  the 
indication,  or  mechanism  connected  with  the  hands ;  and 
5th,  the  striking  machinery.  Any  attempt  to  follow  the 
minute  details  of  dock-making  would  be  quite  out  of  the 
question,  and  will  not  be  made  here, 
.  First,  then,  the  power.  Every  child  knows  that  the 
old  familiar  dock,  which  has  perhaps  formed  one  of  the 
household  inmates  as  fiir  back  as  he  can  remember,  is 
'  wound  up '  occasionally,  not  by  turning  any  wheel  or 
handle,  but  by  devating  an  iron  weight  to  the  height  of 
the  clodi^;  almost  every  child  knows  that  the  little 
pocket-watch,  whose  tickings  exdte  such  astonishifiea^ 
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m  his  BolDd,  is  *  wound  up '  by  tnemis  of  ft  y^ty  Mnall 
kej ;  but  there  are  many  duldten  of  larger  growth  who 
are  utterly  at  a  loss  to  know  what  this  winding'-iip  really 
meaoB.  The  main  body  of  a  dodc  or  watch  conMsts  ^ 
many  wheels  which  work  one  into  another,  insomiich 
that  if  one  wheel  mores,  the  others  are-  drawn  into 
motion  by  it*  But  there  must  be  something  to  impart 
this  motion  in  lite  first  instance ;  and  this  is  called  the 
power*  We  know  that  if  the  pendulum  of  a  common 
dock  be  stopped,  the  clodc  is  stopped  at  the  same  mo^ 
ment;  and  that  the  movement  of  the  dodc  isr^ewed 
when  the  oscillations  of  the  pendulum  are  renewed* 
fi^ice  many  persons  may  suppose  that  &e  pendulum  ia 
the  somtie  of  the  clock's  motion.  Again,  there  are 
stop-watches,  in  which,  by  moving  a  little  pin,  the  watch 
may  be  made  to  stop ;  and  then,  by  a  contrary  move* 
fnent,  tiie  going  of  the  watch  may  be  renewed ;  and 
hence  the  pin  seems  to  be  the  source  of  motion.  But 
hoth  these  suppositions  are  erroneous.  In  both  these 
cases  of  stoppage,  the  rotating  wheel-work  is  checked  by 
a  small  piece  of  mechanism,  and  tiie  motion  is  renewed 
when  the  check  is  removed;  but  the  production  of  the 
motion  is  a  totally  different  a&ir.  In  a  common  pocket* 
watch,  the  key  by  which  the  winding-up  is  efiected  is 
plaoed  on  a  small  piece  of  mechanism  called  a  '  fusee,' 
from  which  a  chain  eztendft  to  a  brass  box  or  barrel; 
This  barrel  contains  a  fine  and  highly  tempered  steel 
spring,  which  becomes  coiled  up  very  tightly  by  the 
rotation  of  the  fusee  and  the  winding  on  it  of  the  chaiii 
firom  the  barrel.  This  tight  coil  is  so  different  from  the 
natural  state  of  the  spring,  that  the  latter  exerts  a  power* 
ful  pulling  fopce  in  its  endeavours  to  regain  its  on^nal 
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podtion;  and  this  force  tends  to  make  the  barrel  in 
which  it  is  fixed  rotate,  because  by  this  means  only  can 
the  original  state  of  the  spring  be  regained.  When 
once  the  barrel  is  made  to  rotate,  that  rotation  can  be 
communicated,  by  toothed  wheels,  to  other  mechanisni. 
Such  is  the  source  of  power  in  pocket-watches,  in  chro- 
nometers, and  in  the  dials  which  are  now  so  much  used 
in  public  buildings  and  large  apartments. 

In  church-docks,  turret-clocks,  and  common  house- 
docks,  there  is  no  such  spring  as  that  alluded  to  in  the 
last  paragraph.  There  is  a  line  or  rope,  desoendmg  per. 
pendicularly  from  a  particular  part  of  the  wheel  wwk, 
and  having  an  iron  weight  suspended  from  its  lower 
extremity.  The  iron  appendage  of  course  exerts  a  gr»-> 
yitating  force  in  proportion  to  its  weight,  and  descendi 
gradually ;  but  from  its  mode  of  attachment,  it  cannot 
do  so  without  causing  the  rotation  of  a  barrel  round 
which  the  cord  is  wound.  When  the  pendulum  is 
stopped,  either  purposdy  or  acddentally,  a  catch  or 
detent  falls  into  such  a  position  as  to  prevent  the  rotik 
tion  of  the  barrel ;  but  this  obstruction  bemg  removed, 
the  barrel  rotates  so  long  as  the  weight  descends ;  and 
this  rotation  is  communicated,  by  toothed  wheek,  to 
otiier  mechanism.  When  the  weight  descends  to  the 
floor,  or  when  all  the  cord  is  unwound  from  the  barrel, 
the  clock  must  stop;  but  before  this  time  arrives  the 
machine  is  wound  up  by  causing  the  barrel  to  rotate 
in  an  opposite  direction,  by  which  the  cord  becomes 
re-wound  upon  it,  and  the  weight  elevated. 

In  a  house-clock  the  weight  is  so  small  that  tne 
winding-up  is  effected  easily  by  pulling  a  small  handle ; 
but  in  laiger  clocks  the  aid  of  a  winch  or  windlass  it 
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required.  The  length  of  the  cord  is  proportioned  to  the 
diameter  of  the  barrel,  and  to  the  time  which  the  clock 
is  intended  to^  go '  between  each  two  windings ;  and  is, 
in  a  duirch-dock,  very  considerable.  At  the  limehoase 
dock,  the  time  of  going  is,  as  in  most  church»«locks, 
dght  days,  and  the  weight  by  which  the  barrel  is  made 
to  rotate  amounts  to  about  sixty  pounds.  The  line  does 
not  fall  perpendicularly  from  the  dock  to  the  weight, 
but  passes  over  two  or  three  pulleys  for  economy  of 
space. 

2nd.  The  *  movement f*  or  the  going-train  of  wheels. 
The  makers  of  clocks  and  watches  apply  the  name  of  the 
'  movement '  to  the  assemblage  of  wheels  which  are  put 
in  motion  by  the  moving-power.  Technically,  those 
wheels  which  are  connected  immediately  with  the  hands, 
with  the  pendulum,  or  with  the  striking  machinery,  are 
ezduded  from  this  group ;  but  our  purpose  here  is  to  say 
a  few  words  respecting  the  wheelwork  generally. 

Almost  every  wheel  in  a  clock  has  teeth  or  notches 
cut  in  its  circumference.  Sometimes  these  teeth  stand 
out  radially  from  the  edge ;  sometimes  they  are  perpendi- 
cular to  the  plane  of  the  wheel ;  sometimes  they  nearly 
resemble  the  teeth  of  a  saw;  but  whatever  be  the 
varieties,  a  glance  at  the  interior  of  a  clock  or  watch  will 
show  that  almost  every  one  has  these  indentations  in 
some  form  or  other.  This  is  one  of  the  modes  adopted 
in  general  mechanism,  for  communicating  motion  from 
one  wheel  to  another ;  pulleys,  straps,  and  bands  being 
inconsistent  with  the  minuteness  of  a  clock  or  watch. 
In  some  cases  two  adjoining  wheels  work  into  each  othe^, 
the  teeth  of  one  interlocking  in  those  of  the  other;  but 
in  other  cases  a  small  number  of  teeth  are  cut  in  thift 
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pinion  or  Axis  of  one  wheel,  whicb  lirork  in  the  feeth  Ai 
the  circumference  of  the  other  wheel ;  and  hideed  it  is  in 
this  latter  way  that  a  difference  of  Telocity  is(  genendly 
attained.  If,  for  instance,  a  wheel  with  ^ttf  teeth  woii^ 
into  a  pinion  of  ten  teeth,  the  pinion  will  rotate  fiye 
times  as  fast  as  the  wheel,  and  thus  becomes  a  source  of 
higher  velocity.  The  great  point  of  attainment  in  ibA 
*  movement '  of  a  clock  or  watch  is,  that  one  particuhtf 
wheel  shall  rotate  exactly  once  in  an  hour ;  this  bein^ 
efiected,  the  arrangement  of  the  hour  and  minute  Unmdii 
becomes  easily  determined.  The  proportions  of  the 
teeth  in  all  the  wheels  and  pinions  is  tii^refore  so  fixed 
as  to  lead  to  this  rate  of  movement.  In  iStke  Limefaonse 
clock  the  barrel,  which  is  a  solid  cylindrical  block  of 
elm,  about  eighteen  inches  in  diameter,  is  attached  at 
one  end  to  a  toothed  wheel,  about  two  feet  in  (fiameter, 
which  rotates  with  it ;  and  this  rotating  wheel  forms  on« 
in  a  train  which  leads  to  the  hourly  rotation  of  one  par' 
ticular  wheel. 

The  manufkctnre  of  the  •  movement '  or  *  going-tra^  * 
of  a  clock  or  watch  consists,  therefore,  principally  in  theJ 
careful  preparation  of  toothed  wheels  and  pinions. 
These  wheels  are  made  sometimes  of  brass,  and  ill 
others  of  gun-metal,  while  the  pinions  are  of  case- 
hardened  steel.  The  wheels  are  brought  to  the  clock- 
factories  in  a  very  rough  state,  just  as  they  are  produced 
by  the  caster  or  founder,  consisting  merely  of  a  circular 
rim,  connected  more  or  less  with  the  central  part  throii^hr 
which  the  axis  is  to  pass.  The  whole  manuiacture  of 
the  wheel  fi*om  this  rude  germ  is  then  effected  in  th^ 
shops  of  the  factory.  There  are  lathes  for  giving  to  th^ 
wheel  a  perfectly  true  peripherjr,  by  means  of  shAif^ 
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steel  took;  variotu^  pieceis  of  mechftmitti  for  sMpliig, 
Smoothing,  and  polishing  every  part  of  the  surface ;  and, 
lastly,  a  very  beautiful  engine  for  cutting  the  teeth« 

In  these  last-mentioned  machines  a  honzontal  rtfA  ot 
bar  is  made  to  rotate  on  its  axis  with  great  rapidity ;  tthd 
at  one  pert  of  its  surface  ia  fixed  either  a  whed  or  a  small 
sharp  piece  of  steel,  corresponding  in  shape  to  the  teeth 
about  to  be  cut  in  the  brass  wlieel.  The  latter  is  fixed 
horizontally  oil  a  stand,  at  such  a>  distance  irom  Ihe  ciitt^ 
that  the  latter  cati  jusc  reach  if  in  the  couive  of  its  r^ta* 
don.  The  amazing  rapidity  with  which  the  cutter 
rotirtes  enables  it  to  cut  through  the  brass  with  great  ease, 
the  pressure  or  coiltact  being  regulated  by  a  lever  wMeh 
the  wdrktnan  moves  with  his  right  hand.  Cutters  of 
various  shapes  and  sizes,  but  all  made  of  hardened  steel, 
ete  provi^ted  for  the  cutting  of  difierent  kinds  of  teeth. 
When  one  tooth  is  cut,  the  workman  shifts  the  wheel 
i^Dund  a  Ktfle,  to-  present  a  new  portion  of  the  circum- 
ference to  the  action  of  the  cutter ;  only  one  tooth  beiiig 
cut  at  a  time.  The  extent  of  this  shifting  is  maiiaged 
thus: — A  brass  plate,  lying  horizontally  on  the  bed  of 
tiie  engine,  is  marked  with  a  great  numb^  of  concentric 
drdes,  each  of  which  is  divided  mto  a  number  of  pre^ 
dsely  equal  parts,  the  munber  being  difierent  in  the 
difi«brent  circles.  One  circle,  for  instance,  is  divided 
into  forty-eight  parts,  another  sixty*four,  a  third  seventy- 
two,  and  so  on,  as  may  be  found  most  advantageous.  If 
a  wheel  is  to  have  any  number-^say  sixty^^four — ^teeth  in 
its  circumference,  a  lever  is  so  adjusted  that  a  sharp 
point  at  its  extremity  shall  just  reach  the  circle  which  is 
divided  into  sixty-four  parts,  and  as  there  is  a  little  hole 
made  in  the  plate  at  each  of  these  divisions,  the  sharp 
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pcntit  attached  to  the  end  of  the  leyer  will  drop  inta  all 
tjuwe  holes  in  sueceauony  as  the  plate  revolves.  The 
revolution  of  the  wheel  which  is  to  be  cut  causes  also  that 
of  the  divided  plate,  and  the  workman  knows,  by  the 
dropping  of  the  sharp  point  into  one  of  the  little  holes, 
when  he  has  shifted  round  the  wheel  to  a  sufficient, 
distance. 

No  one  who  has  not  closely  attended  to  the  matter 
«an  conceive  the  difficulty  which  has  been  experienced 
in  thus  dividing  circles  into  any  number  of  rigorously 
equal  parts.  All  the  resources  of  art  shown  by  Rams- 
den,  Troughton,  and  other  eminent  mathematical  instni« 
ment-makers,  have  been  required  in  the  division  of 
circles  for  astronomical  instrumente ;  and  although  such 
strict  accuracy  is  not  required  in  common  clock  and 
watch  wheelwork,  yet  the  amount  of  ^11  required  and 
ffaown  therein  is  sufficiently  striking. 

Whether  the  teeth  be  cut  in  brass,  in  gun-metal,  in 
iron,  or  in  steel,  whether  they  are  in  the  wheel  itself  or 
in  the  pinion,  and  whatever  their  shape  may  be^  the 
cutting  is  effected  nearly  in  the  same  way,  and  is  suc^ 
oeeded  by  various  finishing  and  polbhing  processes 
requisite  f<»*  the  accuracy  of  the  wheel's  motion.  Here 
then  we  may  leave  them  and  proceed  to, 

3rd.  The  incUcationy  or  mechanism  connected,  with  the 
hands.  The  dial-plate,  or  rather,  £9tce  of  a  large  church- 
dock  is  generally  of  wide  dimensions,  as  a  means  of. 
making  its  indications  conspicuous  from  below.  The 
four  clock-faces  at  Limehouse  church,  for  example,  are 
each  thirteen  feet  in  diameter,  with  hands  and  figures  of 
proportionate  size.  The  hands  are  made  of  copper,  and 
weigh  abput  sixty  pounds  the  pair.    Each  hand  has,  at 


WATCH  JJa>  dOCK  UMMVrMXnVMK.  Itl5 

the  eztremiiy  oppodte  to  the  pointed  end,  a  hevry  peoe 
of  copper  suffident  to  act  as  a  oounterbalanoe,  and  to 
albw  the  hand  to  obey  the  motion  of  its  axis;  this 
counterbalance  is  generally  painted  blade,  to  render  it 
less  visible.  The  amngement  of  the  mechanism  con- 
nected irith  the  hands  may  peihaps  be  understood  fitxn 
the  following  description: — At  the  upper  part  of  the 
dock  is  a  horizontal  wheel,  which  gives  motion  to  fou^ 
wheels  at  right  angles  to  it.  These  four  wheeb  are  con- 
nected respectively  with  the  four  horizontal  rods,  which 
proceed  from  the  dock  to  the  faces.  Each  of  these  rods, 
which  are  about  eight  feet  long  and  three-quarters  of  an 
inch  thidc,  rotates  once  in  an  hour,  and  communicatee 
that  rate  of  motion  to  the  axis  or  pinion  on  which  the 
minute-hand  is  placed.  Other  wheel-and-pinion  work 
ao  modifies  this  motion  as  to  make  another  axis  rotate 
once  in  twelve  hours ;  and  on  this  latter  is  fixed  the  houi^- 
hand.  It  will  therefore  be  seen  that  the  sole  source  of 
the  movement  of  the  hands  is  the  rotation  of  the  iron 
rods  which  extend  across  the  dock-room,  and  that  the 
mechanism  of  the  clock  sets  these  rods  revolving. 

Of  the  face  itsdf  we  may  observe,  that  in  most  in* 
stances  it  is  made  of  copper,  painted  and  gilt  in  a  more 
or  less  ornamental  manner.  Others  are  made  of  slate ; 
and  in  some  cases  the  face  consists  of  a  drcular  depree- 
aon  cut  in  the  stonework  of  the  dock-tower,  with 
figures  either  painted  and  gilt  on  the  stone,  or  cut  in 
xelief.  The  making  of  the  wheels  and  pinions  connected 
with  the  dock-face  is  the  work  of  the  same  class  of 
persons  as  those  employed  in  the  'movement'  wheels; 
while  the  decorative  parts  devolve  upon  the  *  dodc-ftee 
gUder/    The  dial-plates  used  for  the  smaller  kind  of 


fMks  are  rery  diflferent  from  these :  m  some  cBies  thef 
«re  made  of  brass,  brought  to  a  fine  sar&oe)  aaid  silyered^ 
wHb  figures  and  inscriptioiis  cut  in  the  metai  by  the 
'  clpok-engntyar ;'  while  in  other  instfinoes  the  fiioe  !• 
made  of  sheet-copper,  coated  with  enamel,  and  having 
%ureB  and  letters  painted  in  enamel  of  a  different  oolooiv 
the  work  of  the  *  dial-^late  enameller '  and  the  *  enamel^ 
Dainter.* 

4th.  The  r^gtUaUoUj  or  pendulum  airax^ments.  W« 
cannot  perhiqis  better  illustrate  the  nse  of  these  portions 
of  a  clock's  mechanism  than  by  endeavouring  to  answer 
the  following  question :  Why  does  not  a  dock  run  down 
in  a  lew  hours,  when  so  heavy  a  weight  as  sixty  or 
aeveoty  pounds  is  constantly  ur^ng  it?  Such  would  be 
Hie  case  if  there  were  no  regulating  machinery.  In  « 
common  vertical  pocket^watch  we  see  under  a  perforated 
cover  a  bright  steel  wheel  rotating,  or  rather  vibrating^ 
horizontally ;  in  a  common  clock  we  see  instead  of  this  a 
pendulum  osdllating  to  and  fro.  The  mechanism  in  the 
first  case  is  known  by  the  general  name  of  the  esccqfematt^ 
or  *&capement;  and  howev^  different  in  appearance,  the 
ck^ed  is  the  same  as  that  attained  by  the  pendulum  of  a 
iAotk,  A  Bpnaag  with  a  given  degree  of  tension,  and  a 
pendulum  of  a  given  length,  each  requires  a  certam  time 
for  die  performance  <^  an  oscillation ;  and  this  important 
law  is  made  to  regulate  the  movements  of  the  wheel* 
work  in  a  dock  or  watch.  The  steel  wheel  in  a  watch 
is  called  the  '  balanoe-wheel,'  and  is  governed  by  a  fine 
Ipring  lying  beneath  it ;  but  we  will  here  confine  oius 
telyes  to  the  pendulum  arrangem^itB  of  a  clock.  All 
cbnrch-doeks  have  a  long  wooden  pendulum  or  staff,  to 
the  lower  end  of  which  a  mass  of  iron  is  attached.     Xi| 
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like  limdbouse'clock,  for  example,  the  pendulum  rod  is 
^Mut  thirteen  or  fourteen  feet  long,  and  to  the  lower  end 
of  it  is  attached  a  mass  of  east-iron  shaped  like  a  doMUe* 
eonvex  lens,  about  thirty  inches  in  diameter,  and  weigh* 
i»g  two  hundred  pounds.  This  is  suspended  frcm  the 
framework  above,  and  acts  in  the  following  manner: — > 
A$  the  wheek  revdire,  one  part  of  the  mechanism  gives 
an  impulse  to  the  pendulum,  by  which  it  is  set  in  motion  t 
as  soon  as  that  impulse  has  ceased,  another  urges  the 
pendulum  in  the  oppoi^te  direction,  and  thiis  the  oscilla* 
tions  are  produced ;  but  as  the  pendulum,  from  the  law 
which  governs  its  movements,  has  a  tendency  to  make  all 
tto  oscillations  in  equal  time,  it  acts  as  a  regulator  to  the 
motion  of  the  whe^,  and  gives  it  xmiformity.  As  a  ball 
rollipg  down  an  indined  plane  would  move  more  and 
more  rapidly  every  second,  so  would  the  rotation  of  the 
wheels  in  a  clock  increase  in  rapidity  every  second,  were 
It  not  that  the  pendulum  absorbs,  as  it  were,  all  this  in- 
crease of  velocity  by  increasing  its  own  extent  of  osdl-f 
btion,  leaving  the  time  between  every  two  oscillations 
unaltered.  It  is  this  equality  of  time  in  the  movements 
of  the  pendulum  which  produces  and  maintains  equality 
m  ilie  movements  of  the  wheeU. 

The  mechanism  connected  with  the  pendulum  is  not 
▼ery  extensive.  The  rod  is  a  plain  piece  of  wood, 
squared  and  smoothed  for  the  purpose.  The  mass  aS 
iron,  or  ^  bob,'  b  cast  to  the  required  shane  and  size,  and 
has  an  a4justing  arrangement  by  which  it  can  be  attached 
to  the  rod  at  any  part  of  its  height.  In  some  church- 
docks  there  is  a  graduated  arc  to  measure  the  extent  of 
the  Tibrotions,  which  varies  wi^  the  moving-power.  At 
tht  upper  end  of  the  pendulum  are  small  pieces  of 
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mechanism,  in  iron  and  brass,  by  which  the  rod  it 
brought  under  the  influence  of  the  wheelwoik,  and 
set  into  oscillation.  The  *  bob '  of  a  church-clodc  pen* 
dulum,  from  the  necessaiy  length  of  the  rod,  is  in  most 
oases  beneath  the  room  hi  which  the  clock  itself  is 
contained. 

6th.  The  striking  machinery.  Our  dock  has  hitherto 
been  a  silent  monitor.  We  have  offered  a  few  items  of 
explanation  as  to  the  manner  in  which  it  shows  to  tiie  eye 
the  progress  of  time ;  but  there  is  an  appeal  to  the  ear 
which  is  equally  worthy  of  notice.  Every  one  knows 
that  church-docks  diflfer  greatiy  in  the  number  and 
frequency  of  the  sounds  emitted  from  the  bells.  Many 
docks  only  strike  the  hour,  proportioning  the  number  of 
strokes  to  the  hour  of  the  day ;  others,  in  addition  to 
-this,  announce  the  quarters,  by  two,  four,  eight,  or  some 
otiier  number  of  bells,  all  bearing  a  certain  musical  rela- 
tion one  to  another ;  and  a  third  kind  play  some  parti- 
cular hymn  or  melody  at  certain  intervals  of  time,  oa 
eaght  or  ten  bdls.  But  all  church-docks,  with  very 
rare  exceptions  indeed,  have  a  bdl  on  which  the  hour  is 
struck. 

It  will  easily  be  conceived  that  if  a  bell  be  hung  in  a 
particular  spot,  and  a  lever  with  a  hammer  at  the  end  be 
placed  near  the  bell,  the  lever  may  without  difficulty  be 
so  influenced  by  the  wheels  of  the  dodc  as  to  cause  the 
hammer  to  strike  the  bdl.  But  to  cause  exactiy  an 
interval  of  an  hour  to  elapse  between  two  such  strikingB| 
and  to  make  the  number  of  blows  on  each  occasion  coiw 
respond  with  the  hour  of  the  day,  require  mechanism 
almost  as  complicated  as  that  by  which  the  indications  of 
the  hands  are  produced.    Still  greater  is  this  complii 
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turn  when  the  clocks  chime  the  quarters ;  and  when  a 
regular  melody  is  performed  on  the  bells  the  arrange- 
ments are  proportionally  more  intricate. 

In  the  first  place  it  must  be  clearly  borne  in  mind  that 
there  is  a  separate  moving-power  for  the  striking- 
machinery,  similar  in  principle  to  that  which  impels  the 
going-train.  In  an  eight-day  dial,  for  example,  there  is 
one  spring-barrel  and  fusee  for  the  going-train,  and 
another,  nearly  the  same  in  form  and  size,  for  the  striking- 
tndn.  In  a  church-clock,  and  in  common  Dutch  clocks, 
there  is  one  iron  weight  for  the  going-train  and  another 
for  the  striking-train,  each  weight  having  a  cord  and 
barrel  appropriated  to  itself.  If  we  notice  the  move- 
ments of  a  common  domestic  pendulum-clock,  we  shall 
see  that  while  one  of  the  two  weights  is  continually 
descending  at  a  slow  rate,  the  other  descends  only  while 
the  dock  is  striking ;  it  b  the  descent  of  the  last-named 
weight  which  causes  the  striking  of  the  clock,  and  this 
striking  would  be  continuous  if  there  were  not  checks  to 
the  descent  of  the  weight.  For  a  large  church-clock, 
where  the  tones  of  the  bell  could  not  be  clearly  elicited 
except  by  blows  from  a  heavy  hammer,  the  moving- 
power  of  the  striking  machinery  greatly  exceeds  that  of 
the  going-train.  In  the  Limehouse  clock  the  going- 
weight  is  about  sixty  pounds,  whereas  the  striking-weight 
IS  a  mass  of  iron  weighing  five  hundred  pounds,  and  the 
hammer-head  fifty-six  pounds.  This  heavy  mass  is 
attached  to  a  rope  which  winds  round  a  solid  wooden 
barrel,  of  nearly  the  same  diameter  as  the  barrel  before 
•poken  of,  and  this  barrel  gives  motion  to  a  train  ot 
wheela  by  the  customary  tooth-and-pinion  work.    The 
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motioii,  howeTer,  is  checked  b^  a  catch  or  detent,  exeepi 
at  the  tenninadon  of  each  hour,  when  a  curious  piece  of 
mechanism  connected  with  the  going'^ndn  releases  thd 
striking  machinery,  allows  the  weight  to  descend,  and 
causes  the  hammer  to  strike  the  bell.  Whether  the  bell 
foe  above,  below,  or  at  the  side  of  the  doek,  the  ccmneo^ 
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tion  between  the  striking-wheels  and  the  hammer  la 
easily  made  by  levers  and  pulleys;  at  the  Limehouad 
dock  the  bell  is  beneath  the  other  parts  of  the  mechaop 
ism.  The  mechanism  in  immediate  connection  with  the 
hammer  and  bell  of  the  Limdiouse  dock  is  shown  in  the 
annexed  cut. 
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Bot  al^ough  the  release  of  the  striking  machmerjr 
causes  the  descent  of  the  wei^t  mid  the  percinsion  of 
tile  bell,  yet  this  does  not  determine  whether  the  strokes 
shall  be  one  or  manj.  This  is  determined  principally 
by  two  pieces  of  mechanism  called  a  '  snail '  and  a '  rack,' 
tfie  hitricate  action  of  which  it  would  be  in  vain  to  at- 
tempt to  explain  here.  Soffice  it  to  say,  that  the  time 
daring  which  the  striking  weight  is  allowed  to  descend 
varies  at  different  how^  of  the  day :  it  being  sometimes 
only  long  enough  to  permit  one  blow  to  be  giren  by  the 
hammer  on  the  bell ;  and  at  another  time  long  enough 
fcp  twelve  such  blows. 

When  the  clock  indicates  the  quarter-hours  on  two  or 
more  bells,  an  additional  {nece  of  medbanism  is  necessary, 
which  releases  the  hammers  of  those  bells  every  fifteen 
minutes.  The  bells  are  more  numerous,  and  the  mecha- 
nism more  elaborate,  when  they  are  designed  to  produce 
a  musical  chime  or  a  melody  at  stated  intervals. 

The  merry  peal  which  marks  the  holiday  or  the  day 
of  festivity  is  not  rung  by  machinery  connected  vnth  the 
church-clock,  but  by  men,  who  pull  ropes  by  which 
hammers  are  made  to  strike  on  a  set  of  bells ;  each  man 
attending  to  one  bell,  and  the  whole  regulating  their 
proceedings  according  to  the  rules  of  the  curious  art  of 
bell-ringing.  But  where  a  melody  is  performed  at  fixed 
hours  ereryday,  then  are  the  bells  sounded  by  mechanism 
connected  with  the  clock.  He  who  hears  the  149th 
Psalm  played  on  the  bells  of  St.  Clement's  churdt,  or 
the  tunes  on  the  bells  of  other  metropolitan  churches, 
must  not  confound  these  performances  with  the  ringing 
ofapeo/of  belk. 
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In  some  churches  the  bells  play  only  one  tune,  at  c(sr- 
tain  fixed  hours  of  the  day ;  in  others  there  are  seven 
different  tunes  played,  one  for  every  day  of  the  week, 
each  tune  being  repeated  either  six  or  eight  times  within 
the  day  to  which  it  belongs.  Such  is  the  case  in  a  dock 
constructed  for  Christchurch,  Hampshire,  six  or  eight 
years  ago ;  there  is  an  octave  of  eight  bells,  which  play 
seven  different  tunes,  the  tune  being  changed  at  mid- 
day. 

How  are  these  tunes  played  ?  Such  a  question  has 
doubtless  occurred  to  many  persons,  and  is  deserving  of 
an  answer.  In  a  musical  clock,  as  in  a  musical  box, 
there  is  a  barrel  studded  in  various  parts  of  its  surface 
with  small  pins  or  pieces  of  wire,  placed  apparently  in  a 
most  unsymmetrical  manner.  These  pins,  during  the 
rotation  of  the  barrel,  come  in  contact  with  the  small 
springs  in  the  musical  box  ;  but  in  the  dock  they  catch 
against  small  levers  connected  with  the  hammers  which 
strike  the  bells.  Every  pin  moves  a  lever  with  sufficient 
force  to  enable  the  hammer  to  strike  the  bell ;  and  there- 
fore the  artist's  object  is  to  place  the  pins  in  such  order 
<m  the  surface  of  the  barrel  as  to  lead  to  the  striking  of 
tiie  bells  in  the  proper  order  to  form  a  tune,  the  bells 
being  attuned  to  regular  musical  intervals. 

In  musical  boxes  there  is  a  curious  adaptation  of  the 
principle  on  which  the  *  pricking '  of  the  barrel,  or  the 
insertion  of  the  pins  in  their  proper  places,  is  regulated. 
In  modem  church-clock  factories  the  pricking  is  efiected 
by  a  very  beautiful  machine ;  but  a  description  of  the  old 
method  adopted,  though  too  rude  for  modem  purposes, 
will  perhaps  be  more  readily  understood  by  persons  un* 
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accustomed  to  machixieiy.  A  piece  of  writuig-paj)Qr  wos 
taken,  of  such  a  size  bs  to  cover  exactly  the  surface  of  the) 
barrel ;  and  on  this  were  drawn,  in  a  direction  perpen- 
dicular to  the  4uds  of  the  barrel,  as  many  parallel  lines  as 
there  were  notes  in  the  tune,  the  lines  being  equidistant 
and  corresponding  to  the  levers  which  moved  the  ham- 
mers. They  were  marked  at  each  end  with  the  letters 
or  notes  of  the  gamut  which  they  represented ;  and,  ac- 
cording to  the  number  of  bars  in  the  tune,  as  many 
spaces  were  made  by  lines  drawn  equidistant  and  parallel, 
intersecting  the  others  at  right  angles.  The  junction  of 
the  ends  of  the  paper,  when  applied  round  the  bairel, 
represented  one  of  these  bar-lines.  The  spaces  were 
again  divided  into  smaller  parts,  for  the  minims,  crotchets, 
and  other  notes  in  the  tune,  by  lines  parallel  with  the 
axis  of  the  barrel.  While  the  paper  was  lying  on  the 
table,  the  notes  in  the  tune  proposed  to  be  laid  on  the 
barrel  were  marked  by  black  ink  dots  on  their  respective 
lines,  and  in  the  same  order  as  the  bars  of  the  music. 
After  this  was  done,  the  paper  was  pasted  on  the  barrel ; 
and  the  note-lines  then  appeared  like  so  many  circles 
traced  round  the  circumference  of  the  barrel,  while  the 
bar-lines  lay  longitudinally  on  the  surface  of  it.  By  this 
means  the  black  ink  dots  were  transferred  and  marked  on 
the  barret  by  a  punch  or  finger-drill,  and  the  pins  in- 
serted at  those  spots. 

But  where  many  tunes  are  played  by  one  barrel,  this 
primitive  mode  is  inefficient.  The  principle,  however, 
may  be  understood  from  it.  The  barrels  *  pricked '  for 
several  tunes  by  the  modem  machine  are  so  connected 
with  the  mechanism  of  the  clock  as  to  shift  a  little  when 
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the  tune  is  changed,  so  that  the  hammers  may  be  acted  on 
bj  a  different  set  of  pins  from  those  in  use  during  the 
performance  of  the  former  tune ;  indeed  this  shifting 
of  the  barrel  is  the  circumstance  which  changes  the 
tune. 
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CABIirET-MAJSrUFACTUllE. 


Thi£  kind  of  industrial  art  by  which  the  usual  forms  of 
domestic  furniture  are  produced,  is  such  as  relates  mostly 
to  the  preparation  of  woodwork  by  the  saw,  the  plane, 
and  other  similar  tools.  All  the  costly  cabinets,  side- 
boards, buffets,  tables,  and  other  articles  which  have  so 
uniformly  attracted  attention  by  their  varied  beauty, 
depend  on  this  branch  of  industry  more  than  on  any 
other  ;  for  gold,  marble,  and  ivory  are  rather  decorative 
appendages  than  substantive  materials  for  such  pur- 
poses. 

Cabinet-work  is  rather  the  occupation  of  workshop- 
artisans  than  of  factory-artisans,  if  we  may  use  such 
terms :  that  is,  the  men  are  employed  in  workshops  of 
moderate  size,  and  not  in  huge  factories  provided  with 
all  the  appliances  of  steam-engines  and  machinery. 
There  are,  however,  a  few  examples  in  London,  New- 
castle, and  elsewhere,  of  such  manufactures  being  con- 
ducted very  much  on  the  factory-system ;  a  central  court- 
yard being  surrounded  by  the  buildings  in  which  the 
processes  are  conducted ;  and  a  degree  of  supervision 
and  regularity  being  observed  to  a  much  fuller  extent 
than  in  workshops  of  a  smaller  kind. 

To  describe  minutely  all  the  routine  of  cabinet-making 
operations  is  out  of  the  question  here  ;    but  the  broad 
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outlines  may  be  given.  The  timber  employed  is  ciit  up 
into  thin  ^  veneers/  or  into  larger  pieces,  according  to 
the  purposes  to  which  it  is  to  be  applied.  How  a  log  is 
cut  up  into  planks  at  a  sawpit  is  too  well  known  to  need 
description ;  but  the  mode  of  applying  machinery  to  this 
purpose  is  curious. 

Without  going  into  the  minutiae  of  construction,  we 
may  briefly  describe  the  action  of  a  saw-mill,  such  as 
is  frequently  used  at  the  present  day.  A  number  of 
saws  are  fitted  vertically  into  a  frame,  truly  parallel 
one  to  another,  and  at  distances  of  one,  two,  three^ 
&c.  inches,  according  as  the  log  of  mahogany  or  other 
timber  is  to  be  cut  into  planks  one,  two,  or  three,  &c. 
inches  in  thickness.  These  saws  are  made  immoveable 
in  the  frame,  but  the  &ame  itself  works  up  and  down 
like  the  sash  of  a  window.  The  log  is  laid  horizontally, 
and  one  end  of  it  brought  up  to  the  toothed  edges  of  the 
row'  of  saws.  The  frame  containing  the  saws  is  then 
worked  up  and  down,  the  saws  all  cutting  simultaneously 
into  the  log ;  and  as  the  latter  is  placed  upon  a  bed  or 
carriage  sliding  on  the  floor  of  the  mill,  and  sufficiently 
narrow  to  pass  through  the  opening  in  which  the  saw- 
frame  slides  up  and  down,  it  is  pushed  onward  as  fast  as 
the  saws  cut,  until  the  whole  length  of  the  log  has  been 
thus  operated  on.  As  the  saws  are  ranged  in  a  perfectly 
parallel  manner,  and  as  the  log  b  moved  onward  with 
the  greatest  regularity,  the  cuts  are  made  more  truly 
than  they  could  possibly  be  effected  by  hand,  at  the 
same  time  that  several  are  being  made  at  once  instead  of 
one.  So  much  have  the  advantages  of  this  mode  been 
felt  of  late  years,  that  almost  every  considerable  timber- 
yard  now  contains  a  saw-mill.    But  Mr.  Brunei  after- 
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wards  introduced  the  ciseolttr  saw,  by  which  continuous 
cots  are  made  in  the  log  of  wood. 

It  is  interesting  to  trace  the  manner  in  which  lustre, 
figure,  and  colour  in  the  fibre,  lead  to  the  selection  of 
different  kinds  of  wood  for  cabinet-work.  Mr.  Aikin, 
in  one  of  his  illustrated  lectures  before  Ihe  Society  of 
Arts,  entered  upon  this  matter ;  and  we  may  here  give 
a  few  of  his  results. 

The  first  cause  of  di£Eerence  in  different  woods  is  the 
nature  of  the  fibre.  The  fibrous  portion  of  wood,  when 
examined  with  a  glass  of  moderate  power,  appears  to 
consist  of  bundles  of  fine  filaments,  more  or  less  parallel 
one  to  another.  These  filaments  are  more  or  less  transht- 
cent,  when  held  between  the  eye  and  a  bright  light,  and 
have  a  smooth  polished  surface,-^a  structure  which  pro- 
duces a  variation  or  play  of  light  according  to  the  ai^e 
under  which  the  fibres  are  viewed,  the  degree  of  light 
or  the  lustre  depending  oa  the  number  of  adjacent  fibres 
that  have  their  reflecting  surfaces  strictly  parallel .  When 
the  fibres  ]»-oceed  nearly  in  right  lines,  their  lustre  is 
very  different  from  that  displayed  by  tortuous  fibres.  In 
some  kinds  of  wood,  such  as  the  sycamore,  and  still  more 
in  ash  and  mahogany,  the  bundles  of  fibres  meet  with 
obstructions  which  throw  them  into  gently  waving  or 
tortuous  directions.  The  parallelism  thus  becomes  dis* 
turbed  more  or  less  in  some  parts,  while  it  is  uninfluenced 
in  others ;  and  thus  result  some  of  those  beauti^  variations 
of  lustre  whidi  the  same  piece  of  wood  presents.  In  the 
horse-chesnut  and  in  the  box  the  fibres  are  not  sufficiently 
parallel  to  produce  great  play  of  lustre  on  the  surface, 
although  individually  they  have  considerable  brightness* 

The  next  source  of  variety  is  afforded  by  those  thia 
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plane  portioiis  of  the  woody  structure  which  Tegetabki 
physiologists  term  the  medullary  plates.  The  structure 
of  these  parts  is  invisible  to  the  naked  eye ;  but  when 
viewed  through  a  magnifying-glass  it  appears  to  be  com- 
posed of  fine  granular  matter,  which  a  powerful  micro- 
scope further  resolves  into  a  cellular  structure.  This 
substance  is  in  general  dull  and  incapable  of  receiving  a 
polish,  but  it  often  gives  great  beauty  to  tho  fibres  which 
pass  over  and  between  the  medullary  plates,  by  forcing 
them  to  assume  a  perfectly  regular  and  parallel  arrange- 
ment. '*  In  the  oak,"  says  Mr.  Aikin,  <^  the  medullary 
plates  are  much  larger  than  in  any  other  wood  that  I 
have  seen ;  and  when  their  broad  side  is  brought  to  the 
surface  by  a  section  a  little  oblique  to  the  direction  or 
ran  of  the  plates,  they  have  this  peculiarity,  that  they 
are  dull  when  the  fibrous  part  reflects  the  light,  and,  on 
the  contrary,  exhibit  a  bright  silky  lustre  when  the  fibres 
are  dull.  In  all  the  coloured  woods  that  I  have  ex- 
amined, with  one  exception,  the  colour  of  the  medullary 
plates  is  much  deeper  than  that  of  the  fibres,  and  some- 
times differs  even  in  kind,  so  that  when  viewed  ir  differ- 
ent lights  they  present  different  colours,  like  a  shot 
silk."  In  the  wood  of  the  plane-tree  the  medullary 
plates  are  large,  distinct,  and  of  a  rich  chesnut-brown 
colour,  while  the  fibres  are  dull,  and  nearly  white.  In 
the  Botany  Bay  oak,  in  beef-wood,  and  in  common 
elm,  the  fibres  present  more  lustre  than  the  medullary 
plates.  In  the  laburnum  the  relative  colours  are  very 
remarkable,  the  medullary  plates,  which  are  large  and 
very  distinct,  being  white,  whereas  the  fibres  are  dark 
brown.  In  satin-wood  the  medullary  plates  are  reddish 
brown,  and  the  fibres,  which  have  a  silky  lustre,  are 


CABIKBT-MAirUFACTUBlB.  199 

nearly  white ;  but,  on  account  of  the  minuteness  of  the 
parts,  the  structure  can  hardly  be  seen  without  a  glass. 
On  fixing  the  eye  on  a  stripe,  it  will  be  found  to  vary  its 
colour  from  shining  white  to  dull  chesnut,  according  as 
the  light  is  reflected  from  the  fibres  or  from  the  sections 
of  the  medullary  plates. 

A  third  source  of  variety  is  in  the  spongy  or  tubular 
portion  of  the  annual  layers  of  wood.  This  substance 
possesses  in  general  hardly  any  lustre ;  and  the  sections 
of  the  tubes,  which  make  their  appearance  when  the 
wood  is  cut  up  for  use,  vary  greatly  in  difierent  species,  • 
thus  creating  considerable  influence  on  the  ultimate 
eiFect,  sometimes  favourable,  but  in  other  cases  the  re- 
verse. In  the  wood  of  the  oak,  the  ash,  the  walnut,  and 
the  cedar,  this  part  of  the  structure  is  very  conspicuous, 
and  not  in  general  considered  an  ornament.  In  ma- 
hogany  the  tubes  are  smaller,  and  form  by  no  means  so 
conspicuous  a  feature  in  the  appearance  of  the  wood. 
In  the  lime,  the  pear-tree,  the  beech,  the  birch,  the 
lignum-vitae,  the  birdVeye  maple,  the  plane,  tulip-wood, 
Coromandel-wood,  and  satin-wood,  the  tubes  are  so  small 
as  hardly  to  be  visible  to  the  naked  eye. 

Another  circumstance  aflTecting  the  general  appear- 
ance of  the  wood  is  the  contrast  or  similarity  between 
one  annual  layer  and  another.  Mr.  Aikin  illustrates 
this  by  saying,  that  if  the  circumstances  which  affect 
the  deposition  of  wood  acted  with  perfect  unijformity,  a 
cross-section  of  the  trunk  of  a  tree  would  exhibit  a  num- 
ber of  perfectly  concentric  circular  rings.  This  how- 
ever never  occurs,  more  or  less  of  irregularity  always 
being  exhibited  in  the  arrangement  of  these  layers. 
This  irregularity  is  in  itself  a  source  of  beauty,  and  is 
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capable  of  being  indefinitely  raried  by  making  the  sec* 
ti<m  more  or  less  oblique  to  the  axis  of  tke  tree.  An 
alternation  of  colour  frequently  accompanies  tliese  con- 
centric rings;  and  when  the  colours  are  lively,  well 
defined,  and  well  contrastedy  their  efiect  is  very  agree- 
able ;  of  these  many  remarkable  specimens  are  met  with 
in  yew,  king-wood,  tvJtp-wood,  Amboyna^wood,  par- 
tridge-woody  and  lignum^vitae.  This  dbtributicKn  ol 
oolonr  passes  into  the  striped,  the  reined,  and  the 
mottled,  according  to  the  natm«  of  the  wood  and  the 
direction  in  which  it  is  cut.  In  Coromandel-wood  the 
harmonious  tone  of  the  colours,  passing  from  brownish 
white  to  rich  chocolate,  and  the  broad  masses  in  whidk 
they  are  arranged,  give  to  the  wood  much  the  appear* 
aaoe  of  brecciated  marble. 

As  a  fifth  source  of  variety  may  be  mentioned  eyeSf 
zoned  ^jots,  and  curls,  which,  though  in  general  too 
small  to  add  to  the  beauty  of  large  articles  of  furniture, 
are  productive  of  considerable  beauty  in  work-boxes  and 
other  fancy  articles.  Bird's-eye  maple,  Amboyna-wood, 
pollard-oak,  and  curdled  elm  (formed  of  Ihe  knobby 
tubercles  which  constitute  the  root  and  trunk  of  the  com* 
man.  elm)  afford  many  pleasing  specimens  of  these  diver* 
Mfied  surfaces. 

Lastly,  the  general  colour  may  be  noted : — of  mahogany 
and  rosewood  we  need  say  nothing,  they  are  so  weQ 
known;  king-wood  and  zebrarwood,  both  from  BrazS^ 
are  generally  of  rich  yellowirfi  brown,  more  or  less 
Varied  by  other  tints ;  giaca,  crocus-wood,  snake-wood, 
and  sandal-wood,  are  among  those  which  partake  more  or 
less  of  a  brown  colour ;  satin-wood,  brought  from  India 
and  the  West  Indies,  and  fustic,  are  two  variefief  ia 
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the  barr-wood,  the  lad  sanders^  the  talip*wood,  the 
beef-wood,  ai«  uoong  ^  fareign  Tatieties  of  reddish- 
ookwred  woode..  Tim  genetics  of  BrHash  wood  k^ 
unpeinted  on  aoooimt  of  their  be«fy  of  appeeraooe  ait 
not  great  m  nwoob&e ;  llie  yev,  the  elan,  the  poUard«cuik> 
aod  the  wahmt  mre  p»rfaap»  the  prineipiil. 

In  outtieg  up  aoy  of  these  kuskdb  of  wood  into  yeneen 
&  cireular  saw  is  generaUj  employed ;  the  saw  being 
attached  to  an  axis  whiqh^  maiataiiis  a  constant  general 
jNQfiition,  while  the  log  is  driren  up  in  contact  with  it 
hy  Bieans  of  ateam-machBiery.  This  is  the  castomary 
but  not  the  only  plan  adopted. 

Mr.  Barlow  describes  a  reiaarkable  mode  of  cutting 
veneers,  as  adopted  in  Russia.  The  operati<ni  is  begun 
by  (dacing  the  log  on  a  square  axle,  and  turning  it  to  a 
circular  or  cylindrical  form  while  in  rapid  rotation.  The 
blade  of  a  {^ane  of  highly  tempered  steel,  rather  longer 
than  the  cylindrical  log  of  wood,  is  fixed  at  the  extremity 
of  a  frame  six  or  seven  feet  loag,  in  such  a  manner  as  to 
exert  a  constant  preissuji^  upon  the  cylinder,  and  pare  ofP 
a  sheet  of  equable  thickness,  which  folds  upon  another 
cylinder  like  a  roU  of  linen.  The  frame  is  so  regulated 
as  to  depress  the  plane  in  proportion  as  the  cylinder  be- 
comes pared  away  towards  the  centre.  This  machine  is 
said  to  cut  the  most  valuable  woods  without  any  waste, 
and  with  great  rapidity;  while  the  thinness  to  which  the 
veneer  is  cut  is  so  extraordiniffy,  that  it  has  been  used 
for  the  covering  of  books,  and  other  purposes  where 
leather  and  paper  are  usually  employed.  The  veneer  thus 
produced  is,  in  fact,  nothing  more  nw  less. than  a  shav* 

ilig,  bat  one  of  which  the  thickness  is  uinform  and  equal. 

k3 
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It  is  said  that  one  hundred  feet  in  length  of  veneer  may 
be  cut  by  this  machine  in  three  minutes. 

Whatever  be  the  kind  of  fumiture  about  to  be  made, 
the  wood  employed  is  in  one  of  these  three  states — ^logs^ 
jJanks,  or  reneers,  all  of  various  thickness  acoordii)g^  to 
circumstances.  Perhaps  the  best  way  to  elucidate  the 
processes  is  to  follow  the  manufacturing  history  of  some 
one  article,  such  as  a  mahogany  table,  from  first  to  last ; 
treating  of  the  principal  departments  into  which  such  an 
occupation  naturally  separates  itself. 

The  first  thing  to  be  done  is  to  form  the  framework, 
which  is  to  be  supported  by  the  legs,  and  which  is  in  its 
turn  to  support  the  top  of  the  table.  This  framework 
may  be  considered  in  the  light  of  neat  carpenter's  or 
joiner's  work,  so  far  as  joints,  &c.  are  concerned.  The 
planks  which  are  to  form  it  are  selected  of  the  proper 
thickness,  and  sawed  to  the  proper  width.  This  opera- 
tion of  sawing  is  not  so  easy  as  lookers-on  are  apt  to 
imagine.  The  plank  is  laid  across  one  or  two  sawing- 
stools,  and  the  saw  penetrates  it  nearly  in  a  perpendicu- 
lar direction ;  but  if  the  latter  be  held  too  upright,  it  is 
liable  to  tear  away  splinters  from  the  under  side  of  the 
wood ;  and  if  the  blade  of  the  saw  be  not  kept  rigorously 
in  the  same  plane,  it  will  be  worked  with  great  difficulty, 
and  the  wood  will  be  cut  in  a  crooked  direction.  The 
s&w  used  for  cutting  or  *  ripping'  a  plank  into  narrower 
pieces  has  no  frame  or  strengthener  at  the  back  edge, 
since  this  would  impede  the  progress  of  the  saw  through 
the  wood.  The  cross-cutting  of  the  pieces  to  the  requi- 
site lengths  is  a  less  difficult  task,  on  account  of  each  cut 
being  only  a  few  inches  in  length. 

The  next  operation  after  the  cutting  of  the  planks  is 
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that  of  planing  or  smoothing  the  yaiioiu  surfiices.  This 
is  sometime  done  when  the  plank  is  in  the  whole  or 
unsut  state ;  but  whether  before  or  after  the  sawing,  the 
mode  of  producing  a  smooth  surface  is  pretty  much  the 
same.  There  are  planes  of  difierent  sizes  employed, 
according  to  the  roughness  of  the  wood.  The  first  is  a 
long  coarse  plane  called  the  jack-plane ;  and  with  this 
the  first  roughness  of  the  wood  is  taken  off.  It  is  suc- 
ceeded by  another  plane,  rather  broader  and  heavier, 
called  the  trying-plane :  this  has  a  very  smooth  and  true 
edge,  and  brings  the  surface  of  the  wood  to  a  true  level. 
But  it  is  likely  to  happen  that  neither  of  these  planes  is 
capable  of  reaching  any  little  depression  there  may  be  in 
the  surface  of  the  wood,  and  that  the  latter  accordingly 
remains  rough.  In  such  a  case  a  third  plane  is  used, 
called  the  smoothing-plane ;  it  is  much  smaller  than  the 
others,  and  is  particularly  useful  where  the  wood  is  hard, 
or  where  the  pieces  to  be  planed  are  of  small  size.  The 
plank  or  piece  of  wood,  while  being  planed,  is  kept 
firmly  down  upon  the  bench  by  means  of  a  stop  or  fasten- 
ing at  the  end ;  and  while  the  edge  is  being  planed,  the 
plank  is  fixed  edge  uppermost  in  a  kind  of  long  vice 
attached  to  the  trout  of  the  workman's  bench.  During 
the  progress  of  the  planing,  squares  are  occasionally  used, 
to  determine  the  true  level  of  the  surface,  the  rectangular 
position  of  the  edges,  &c.  These  squares  are  of  differ- 
ent kinds  and  sizes,  according  to  circumstances;  but 
there  are  generally  two  arms  or  branches  fixed  at  right 
angles  to  each  other. 

The  modes  of  sawing  and  planing  do  not  differ  much 
for  the  different  parts  of  a  piece  of  furniture.  Whether 
we  are  speaking  of  the  top  or  bed  of  a  table,  the  frame- 
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work,  or  the  drawen  (if  it  fasfe  any),  fine  ysriaas  pieow 
are  cot  or  planed  nearly  in  a  similar  manner,  the  chief 
difference  being  that  the  harder  wood  may  be,  the 
sharper  and  better  mut  be  the  toois  employed  to  werk 
upon  it.  If,  however,  any  poftkni  of  tiie  woodwork  be 
curved  or  arched  for  the  sake  of  ornament,  the  sawing 
then  requires  more  cttv,  sinee  the  saw  has  to  be  carried 
round  in  the  direction  of  the  cmre,  instead  of  following 
a  straight  course. 

One  distinction  between  ike  work  of  the  carpenter 
and  that'of  the  cal»net-maker  is,  that  the  latter  uses  very 
few  nails  to  secure  the  different  portions  of  his  work ; 
while  the  former  uses  a  great  number.  Numerous  as  are 
the  pieces  forming  a  mahogany  table,  there  is  scarcely  an 
iron  nail  to  be  found  throughout  it.  One  reason  for  this 
is,  that  the  head  of  a  nail  would  present  an  unsightly 
appearance  in  a  mahogany  article  of  furniture ;  but  b^ 
sides  this,  peculiar  joints  are  made,  which,  with  tJie  aid 
of  glue,  render  the  use  of  nails  quite  unnecessary.  A 
great  variety  of  joints  are  known  to  the  cabinet*maker, 
each  of  which  is  useful  under  different  circumstances. 
One  is  called  mitreing,  and  is  similar  to  that  by  which 
the  corners  of  picture-frames  are  joined.  Where  two 
pieces  of  wood  are  to  be  joined  at  right  angles  to  each 
other,  if  the  ends  be  cut  at  an  angle  of  46^,  and  thai 
festened  together,  the  right  angle  is  produced.  This  is 
called  mitreing,  and  is  thus  effected:— ^e  pieces  of 
wood  are  placed  in  or  dose  to  a  mitre-box,  which  is  a 
contrivance  for  guiding  the  saw  exactly  at  the  required 
angle,  so  that  the  ends  of  the  pieces  of  wood  to  be  joined 
may  be  cut  off  at  that  angle  (45^):  the  mitre-boz  is  then 
exchanged  for  a  shooting-board,  which  is  merdy  a  guide 


£[>r  a  large  plane,  by  whieii  the  an^nkir  end  of  tiie  jneoc 
of  wood  is  {daned  quite  amootii  vithout  altering'  the  «ig}e. 
The  pieces  thus  prepared,  -when  giaed  to^etber,  weuld 
oonstitiite  a  rectangi^ar  frame.  Anothet  land  of  joint, 
still  nKMre  ireqneatij  used  bj  the  cabinet'4Daker,  is  tiut 
called  doretajling.  This  is  a  cnrioois  kind  of  interlacing 
of  the  ends  of  one  piece  of  wood  with  those  of  ttiother ; 
the  end  of  'one  piece  being  cut  into  a  series  of  notches  or 
holes,  and  the  end  of  the  other  piece,  to  be  joined  to  the 
first,  being  cut  so  that  projecting  pins  shall  be  lel^  to 
fit  into  those  notches.  Each  piece  of  wood  is  fixed  end- 
wise in  a  vice,  and  the  shapes  and  sizes  of  the  notches 
and  pins  marked  in  pencil.  By  the  united  aid  of  a  small 
saw  and  a  sharp  chisel,  little  pieces  are  cut  from  the  two 
ends  of  each  piece  of  wood,  in  a  somewhat  battlemented 
manner,  and  with  such  uniformity,  that  the  pins  of  one 
piece  shall  be  exactly  the  same  size  and  shape  as  the 
notdies  in  the  other.  Sometimes  this  dovetailing  is 
done  in  such  a  peculiar  manner  that  nothing  of  it  appean 
externally.  As  to  the  term  dove-tail,  it  appears  to  have 
arisen  from  a  fancied  resemblance  between  the  pins  and 
the  shape  of  a  dove*s  taiI,^ough  this  res^nblance  is  cer- 
tainly somewhat  forced. 

It  is  by  the  last-mentioned  kind  of  joint  that  the'irame 
of  a  table  is  generally  put  together,  glae  being  used  to 
assist  in  retaining  the  joints.  Of  glue  we  may  merely 
remark  that  it  is  produced  from  the  hoofs  <^  oxen,  and 
other  coarse  animal  substances  containing  gelatinous  nat- 
ter, which  are  boiled  in  water  to  the  consistence  of  a 
stiiF  jelly :  this,  whatever  be  the  nature  of  the  woodwork 
on  which  it  is  employed,* is  laid  on  with  a  brush  while 
quite  warm  ;   and  if  the  joint  be  well  made,  it  will  b^- 
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come,  when  the  glue  has  hardened,  nearly  as  i6rm  as 
the  solid  wood  itself.  In  the  frame  of  a  table,  after  the 
dovetailing  and  glueing  of  the  joint  are  completed,  there 
are  generally  blocks  of  wood  placed  in  the  angles  and 
comers,  to  assist  in  keeping  the  framework  together; 
and  if  the  table  be  large,  there  are  cross-pieces,  or 
strengtheners,  placed  from  side  to  side  of  the  frame. 

We  suppose  our  table  to  have  one  or  two*  drawers,  of 
which  the  front  will  be,  made  either  of  solid  mah(^any 
or  veneered  upon  deal,  and  the  bottom,  back,  and  sides 
will  be  either  of  mahogany  or  deal,  according  to  the  ex- 
cellence and  price  of  the  article  to  be  produced;.  '  In 
either  case  the  drawer  itself  is  made  nearly  in  the  same 
way ;  it  is  in  fact  a  neat  kind  of  box,  of  which  the  front 
only  is  required  to  have  anything  like  a  handsome  ap- 
pearance.   The  comers  or  joints  of  a  drawer  are  usually 
dovetailed,  and  strengthened  by-  small  blocks  of  wood 
afterwards  glued  in.    The  thickness  of  the  wood  required 
for  the  drawer  will  depend  usually  on  its  size ;  but  the 
front,  which  is  the  only  part  that  meets  the  eye  when 
the  drawer  is  closed,  is  usually  stronger  and  thicker  than 
the  other  parts,  in  order  to  afibrd  sufficient  space  for  the 
handle,  key-hole,  lock,  &c.   The  framework  of  the  table 
must  of  course  be  so  shaped  as  to  leave  a  neat  and  well- 
fitting  groove  in  which  the  drawer  may  slide.     It  is  not 
necessary  for  the  drawer  to  rest  or  slide  on  a  bottom  of 
wood ;  it  is  sufficient  that  a  ledge  or  groove  exists  at  the 
side  of  the  drawer  which  shall  work  in  a  convenient  way 
in  the  side  of  the  frame. 

The  legs  of  the  table,  if  they  are  to  be  square,  or  nearly 
square,  can  be  prepared  by  tAe  cabinet-maker  out  of  a 
thick  plank  of  mahogany  by  the  aid  of  his  saws  and 
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planes ;  but  as  it  is  usual  for  a  mahoganj  table  to  have 
turned  legs,  we  will  assum^  such  to*  be  the  case  in  the 
present  instance.  In  such  a  case  the  cabinet-maker  has 
very  little  to  do  with  the  legs  until  the  turner  has  per* 
formed  hb  part,  for  it  is  very  seldom  that  a  cabinet- 
maker  is  at  the  same  time  a  turner.  The  art  of  turning 
is  familiar  enough  to  those  who  have  witnessed  it ;  but  to 
those  who  have  not,  it  is  difficult  to  convey  a  description 
in  writing.  The  piece  of  wood  to  be  turned  is  first 
brought  by  the  saw  into  something  approaching  to  the 
proper  dimensions,  and  then  fixed  upon  an  instrument 
called  a  lathe,  in  such  a  manner  that  a  rapid  rotatory 
motion  may  be  given  to  it  by  the  pressure  of  the  foot  ot 
the  workman  on  a  treadle  beneath.  The  humble  itine-^ 
rant  knife-grinder's  machinery  will  show  us  how  a  rota- 
tory  motion  is  produced  by  such  means.  While  the 
piece  of  wood  is  rotating,  the  turner  places  a  sharp  chisel 
or  gouge  agdnst  its  surface,  so  as  to  cut  away  the  wood 
as  fast  as  new  portions  are  presented  to  its  edge  by  the 
rotation.  In  sawing,  planing,  or  carving,  the  cutting- 
tool  moves  onwards,  while  the  wood  is  stationary ;  but 
in  turning  the  tool  is  nearly  stationary,  and  the  wood 
turns  round  to  meet  its  edge.  Considerable  dexterity  is 
required  in  preventing  the  cutting-tool  from  digging  too 
deeply  into  the  wood,  or  from  varying  its  distance  from 
the  axis  of  the  piece  of  wood.  As  a  circular  leg  for  a 
piece  of  furniture  is  almost  always  more  or  less  orna- 
mented with  mouldings,  curves,  &c.,  these  mouldings  are 
produced  by  using  cutting-tools  of  different  sizes  and 
shapes,  and  by  cutting  deeper  towards  the  axis  of  the 
wood  in  some  places  than  in  others.  The  varieties  of 
pattern  that  may  thus  be  produced  are  of  course  inter 
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louMibld,  and  grest  scope  is  left  for  the  workiaan  to  dis* 
play  his  tute.  Where  the  tirt>le|  such  as  we.  now  sup* 
pose  it  to  be,  is  one  standing  on  four  legs,  the  turning  is 
in  general  not  so  onuuMental  as  in  those  large  central 
tMes  where  there  is  one  massive  leg  or  pillar  in  tho 
taiddle,  supported  by  a  kind  of  plinth  beneath  {  in  the 
latter  case  there  is  generally  some  earring  introduced  in 
addition  to  the  turaiog,  which  is  the  vfock  of  another 
kind  of  workman ;  bat  this  we  need  not  consider  here. 
The  mahogany  emi^oyed  for  the  leg  of  the  table  is  in* 
ferior  in  quality  to  that  which  is  cut  up  into  veneers,  but 
superior  to  that  employed  for  parts  of  the  furniture  which 
are  but  little  seen ;  and  as  the  legs  are  not  veneered,  the 
surface  of  the  wood  of  which  they  are  made  must  be 
iMDaght  to  an  appearance,  as  to  smoothness,  &c.,  fit  to 
meet  the  eye. 

The  upper  end  of  each  leg  is  generally  left  square,  and 
either  fastened  to  the  framework  of  the  table  in  some 
secure  manner,  or  else  the  pieces  which  form  the  frame 
are  fixed  to  the  legs  instead  of  being  framed  to  each 
other  end  to  end.  Where  the  parts  are  united  in  the 
last-mentioned  manner,  the  joint  is  generally  that  which 
is  called  tencm  and  mortise,  a  kind  of  joint  which  is  very 
much  used  in  carpentry,  but  not  so  extensively  in  cabi- 
net-making ;  dovetailing  is  usually  employed  when  two 
pieces  of  wood  are  joined  eE|d  to  end ;  but  tenon  and 
mortise  is  the  more  frequent  joint  when  the  end  of  one 
piece  of  wood  is  fixed  to  the  side  of  another :  the  latter 
is  the  case  with  respect  to  the  legs  and  frame  of  a  table. 
The  tenon-and-mortise  joint  consists  simply  in  this  : — a 
hole  is  chiselled  completely  or  partially  through  the 
thicker  piece  of  wood  (in  this  instance,  the  leg) ;  the 
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keight  and  width  of  this  hole  are  rather  less  than  the 
width  and  thickness  of  the  smaller  piece  ;  and  the  end  of 
the  latter  is  cut  away  iintH  it  exactly  fits  the  hole. 
When  the  two  pieces  are  fixed  together,  the  mode  of 
joining  can  scarcely  be  seen,  and  yet  possesses  connder* 
able  strength.  The  mode  of  fixing  the  legs  to  the 
framework  must  dep^ad  principally  on  the  form  of  the 
table,  and  whether  or  not  there  is  a  drawer  to  it ;  and 
more  or  fewer  strengthening  blocks  will  be  required  ac- 
cording to  the  nze  of  the  taUe. 

Our  mahogany  table  still  wants  that  without  which  it 
would  not  be  recognised  as  a  table  at  all,  that  is,  the  flat 
top  :  for  this  the  workman  must  reserve  his  best  piece 
of  mahogany,  and  must  exercise  his  best  skill,  since 
it  b  that  part  which  comes  most  frequently  under  the 
eye. 

Two  difSsrent  modes  of  proceeding  are  adopted,  ac* 
cording  as  the  top  is  veneered  or  not.  In  the  latter  case 
a  good,  sound,  and  handsome  piece  of  wood,  probably 
about  an  inch  in  thickness,  is  selected ;  and  as  mahogany 
planks  are  frequently  to  be  met  with  two  or  three  feet 
wide,  it  is  very  probable  that  no  glueing  will  be  ne-> 
cessary.  The  wood  is  prepared  with  more  care  than  if 
it  were  deal,  both  on  account  of  the  superior  appearance 
required,  and  of  the  difficulties  which  the  grain  of  the 
wood  presents.  In  planing  a  piece  of  deal,  if  attention 
is  not  paid  to  the  direction  .of  the  grain,  the  plane  digs 
up  the  wood  in  pieces,  instead  of  taking  off  a  shaving ; 
but  on  reversing  the  position  of  the  {nece  of  wood  on  the 
bench,  all  is  set  right.  In  planing  mahogany,  however, 
this  reversing  of  the  wood  is  not  sufficient,  on  account  of 
the  exceeding  crookedness  or  "  crossness"  of  the  grain  5 
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and  in  order  to  prevent  the  cutting  of  the  surface  in  a 
ragged  manner,  the  iron  of  the  plane  is  confined  by 
another  iron  in  such  a  manner  as  to  be  able  to  take  off 
only  a  very  thin  sharing  from  the  surface.  The  surface 
is  planed  all  over  with  considerable  care,  and  for  a  much 
longer  time  than  if  the  wood  were  deal ;  and  even  after 
the  plane  has  been  sufficiently  used,  the  surface  of  the 
wood  is  well  scraped  with  a  smooth  but  somewhat  blunt 
steel  edge. 

Where  the  top  of  a  table  is  not  veneered,  and  even 
sometimes  where  it  is,  it  is  customary  to  finish  the  edge 
with  a  reeded,  hollow,  or  oval  moulding.  For  every- 
thing of  this  kind,  the  cabinet-maker,  as  well  as  the 
joiner,  is  well  provided  with  planes :  the  iron  of  each 
plane  is  not  flat  or  straight-edged,  as  in  those  for  smooth- 
ing, but  is  cut  into  the  form  requisite  for  producing  the 
moulding,  and  is  fixed  in  a  block  or  frame  whose  face  has 
nearly  the  same  figure.  The  board  whose  edge  is  to  have 
a  moulding  of  any  sort  worked  upon  it,  whether  it  be 
the  top  of  a  table  or  anything  else,  is  fixed  finnly  with 
the  edge  uppermost,  and  then  planed  to  the  proper 
form. 

But  a  veneered  table-top  is  that  of  which  the  making 
is  most  difficult.  As  veneering  is  a  plan  adopted  to  save 
a  portion  of  the  expense  which  would  be  incurred  by 
using  solid  mahogany,  it  is  seldom  that  the  veneering  is 
done  on  mahogany ;  but  a  cheaper  wood,  such  as  deal, 
is  used  for  the  ground,  since  it  will  not  meet  the  eye 
when  the  furniture  is  complete. 

As  deals  are  not  wide  enough  to  fbim  the  top  of  a 
table,  two  or  more  of  them  must  be  glued  side  by  side, 
to  make  the  necessary  width ;  and  this  requires  us  to 
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speak  of  other  kinds  of  joints  than  tiiose  previously 
mentioned.  We  have  said  that  when  two  pieces  ot 
wood  are  joined  end  to  end,  the  dove-tailed  joint  is  very 
much  used ;  and  that  when  the  end  of  one  piece  is  joined 
to  the  side  of  another,  the  tenon-and-mortise  joint  is 
more  employed.  Now  in  the  present  instance  the  joint 
is  different  from  either  of  those  ;  for  two  pieces  of  wood 
are  united  side  by  side,  so  that  the  ends  of  the  fibres  do 
not  form  part  of  the  joint.  In  this  latter  case,  if  the 
wood  is  well  scanned,  the  edges  may  be  planed  at  right 
angles  to  the  surfaces,  and  then  glued  together  ;  for  if 
the  two  edges  are  brought  together  truly  parallel,  the 
glueing  will  produce  a  very  firm  and  excellent  joint. 
For  some  purposes  it  is  necessary  to  plough  a  groove  in 
the  edge  of  one  board,  and  leave  a  corresponding  pro- 
jection in  the  edge  of  the  other,  so  that  the  two  boards 
in  some  respects  lap  over  each  other.  In  other  instances 
a  groove,  or  rebate,  is  made  in  the  edge  of  one  piece  of 
wood  towards  the  upper  surface,  and  in  the  edge  of  the 
other  towards  the  lower  surface ;  so  that  the  projecting 
part  of  one  piece  shall  fit  into  the  hollow  or  grove  of 
the  other.  We  believe,  however,  that  the  common  and 
simple  joint  is  that  most  frequently  employed  for  a  broad 
slab  or  surface  afterwards  to  be  veneered  ;  and  the  fol- 
lowing plan  is  sometimes  adopted,  to  prevent  the  wood 
from  warping,  &c. : — those  deals  are  selected  which  are 
most  free  from  knots,  and  are  slit  down  into  pieces  four 
inches  or  four  and  a  half  inches  wide ;  these  are  glued 
up,  an  edge  which  had  been  nearest  the  heart  of  the 
tree  being  joined  to  an  outside  edge ;  when  the  glue- 
ings  are  dry,  the  board  is  cut  up  again  into  slips, 
midway    between    the   former    joints,    and   rejoined^ 
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a  change  being  made  in  the  order  of  placing  the 
pieces.  By  this  means  the  whole  top  of  the  tabie 
consists  of  pieces  onlj  about  two  inches  wide,  glaed 
together  so  as  to  lessen  as  much  as  possible  the  liability 
to  warping. 

Let  us  suppose  then,  that  the  piece  which  is  to  form 
the  top  of  the  table  is  glued  up  to  its  proper  size, 
and  ready  for  veneering ;  we  proceed  to  speak  of  this 
important  process.  We  hare  already  described  the 
means  by  which  the  yeneers  are  cut  from  the  log  of 
mahogany ;  and  from  the  description  given  it  will 
easily  be  understood  that  both  smfaces  of  each  sheet  of 
veneer  are  left  rough  by  the  action  of  the  saw.  The 
cabinet-maker  buys  the  veneer  in  this  rough  state,  and  he 
must  alter  the  nature  of  the  surface  before  he  can  venture 
to  glue  it  on  the  work.  He  cuts  a  piece  of  veneer  a 
little  larger  than  the  top  of  the  table,  to  allow  for  waste, 
&c.,  and  lays  it  flat  on  his  bench.  He  then  takes  a  ve- 
neering-plane,  and  works  regularly  over  the  whole  sur- 
face of  the  veneer  in  the  dh'ection  of  the  grain :  this 
veneering-plane  is  of  small  size,  and  the  iron  belonging 
to  it,  instead  of  being  fine  and  smooth  like  that  of  other 
planes,  is  jagged  with  a  number  of  notches,  like  the 
teeth  of  a  very  fine  saw.  WiA  this  plane  the  veneer 
is  worked  until  all  the  saw-marks  are  obliterated,  and 
replaced  by  r^ular  efaannels,  or  rather  scratches,  along 
tiie  direction  of  the  grain ;  and  the  surface  on  whi(^ 
tiie  veneer  is  to  be  glued  is  scratched  with  the  plane 
in  like  manner;  the  object  of  these  scratches,  or  this 
symmetrical  rongfaness,  if  we  may  use  such  a  term,  is  to 
enable  the  glue  to  take  a  firmer  hold. 

The  glue  for  veneering  should  be  sufficiently  fluid  to 
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flow  easily  from  the  bruah,  aod  the  wood  oa  which  it  ig 
to  be  laid  must  be  well  wanned  before  a  fire.  When  all 
is  ready,  the  glue  is  laid  on  with  a  brush|  qiuckly  and  in 
plentiful  quantity.  The  piece  of  veneer  is  then  taken 
by  two  persons,  laid  on  the  slab  of  deal,  and  rubbed 
backwards  and  forwards  to  press  the  glue  ii^  all  the  Uttie 
indentations  in  both  surfaces  of  the  wood ;  it  soon  becomes 
so  adhesive  as  to  be  no  longer  capable  of  being  moved  to 
and  fro,  and  is  then  left  m  its  place.  The  slight  pressure 
it  has  hitherto  undergone  has  not  been  sufficient  to  mako 
the  veneer  adhere  in  every  part  to  the  deal ;  and  there 
are  many  spots  where  the  veneer  sweUs  up,  in  con* 
sequence  of  accumulations  of  glue  beneath.  To  level 
these  protuberances  is  a  point  of  much  importance,  and  is 
effected  thus : — a  piece  of  wood  about  three  inches  square 
and  an  inch  thick  has  a  straight  strip  of  iron-plate  fixed 
to  one  edge,  and  is  called  a  veneering«hammer  ^  the 
workman  takes  hold  of  it  by  a  handle  projecting  from 
the  right  side,  places  the  iron  edge  close  to  the  veneer, 
and,  with  his  left  hand  resting  on  the  block  to  increase 
the  pressure,  works  regularly  all  over  the  veneered  sur- 
face, squeezing  out  the  superfluous  glue  from  every  spot 
where  it  may  happen  to  have  lodged  too  abundantiy. 
The  pressure  or  mbbing  begins  at  the  centre,  and  pro- 
ceeds thence  towards  the  edges,  where  the  glue  is  forced 
out ;  from  time  to  time  the  workman  strikes  the  veneer 
in  various  parts ;  if  the  sound  returned  is  distinct  and 
solid,  it  is  known  that  the  veneer  adheres  closely  to  the 
deal ;  but  if  it  is  hollow  or  dull,  he  infers  that  either  glue 
or  air  prevents  the  contact  of  the  surfaces ;  in  the  latter 
case  a  greater  degree  of  pressing  or  rubbing  is  necessary. 
Two  men  are  generally  engaged  at  this  work,  in  order 
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to  get  the  veneer  firmly  pressed  down  before  the  glue 
becomes  too  cold.  As  the  ooter  edges  are  veiy  likelj 
not  to  adhere  closely,  they  are  kept  down  either  by  the 
pressure  of  heavy  weights  or  by  wooden  screws  often 
used  by  the  cabinet-maker ;  these  screws  consist  of  two 
pieces  of  wood,  or  clamps,  which  are  brought  into  greater 
or  less  proximity  by  means  of  wboden  screws ;  they  are 
placed  so  that  the  veneered  surface  shall  be  grasped  be- 
tween the  two  clamps,  and  retained  there  till  the  glue 
is  cold.  When  the  glue  is  cold,  the  veneer  is  tried  aU 
over  agun  with  a  hammer,  in  order  to  discover,  by  the 
sound,  whether  there  are  any  hollow  places  beneath ;  if 
there  are  such,  they  are  remedied  in  a  smguiar  manner : 
a  hot  iron  is  laid  on  the  defective  part,  which  thus  be- 
comes hot  through,  and  re-melts  the  glue  beneath ;  a 
small  portion  of  the  veneer  is  also  heated  from  that  spot 
to  the  nearest  edge,  and  by  means  of  the  sort  of  channel 
thus  produced  the  glue  which  had  caused  the  defect  is 
squeezed  out  towards  the  edge.  This  is  the  only  means 
known  for  remedying  a  defect  which  would  spoil  the 
appearance  of  the  table  if  allowed  to  remain. 

Whatever  other  part  of  the  table,  such  as  the  front  of 
the  drawer,  or  any  part  presenting  a  tolerably  plain  sur- 
face, may  be  veneered,  the  mode  of  efifecting  it  is  nearly 
identical  with  that  described  above;  if  the  surface  is 
curved,  an  additional  degree  of  care  is  required  to  make 
the  veneer  bend  round  the  curvature  and  adhere  to  it, 
but  in  other  respects  the  process  is  similar.  Generally 
speaking,  where  a  table  is  provided  with  flaps,  it  is  cus- 
tomary to  make  the  flaps  of  solid  mahogany,— indeed  the 
whole  top  of  the  table ;  because  there  are  so  many  sharp 
edges  exposed  when  the  flaps  are  down,  that  a  veneered 
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tutfaoe  would  be  very  liable  to  be  split  and  brokeo^  on 
account  of  the  difficulty  of  making  veneers  adhere  at  the 
extreme  edges. 

The  table-top,  whether  of  solid  mahogany  or  veneered, 
is  usually  fixed  on  the  framework  by  screws  from  be- 
neath ;  these  screws  pass  obliquely  upwards  through  the 
framework,  and  p^ietrate  into  the  top  of  the  table  suf- 
fidently  to  ensure  a  firm  hold,  but  without  appearing  at 
the  upper  surface.  In  a  flapped  table  the  flaps  are  con- 
nected with  the  central  part  of  the  bed  by  a  joint,  which, 
as  it  is  frequently  in  sight,  is  finished  with  much  neat* 
ness ;  the  adjoining  edges  of  the  wood,  and  the  hinges 
which  form  the  connection,  are  prepared  with  much  care 
and  neatness  also. 

We  have  said  nothing  yet  of  polishing :  our  table  still 
retains  the  appearance  which  the  many  processes  to 
which  it  has  been  subjected  have  given  to  it :  the  ve- 
neered table  is,  indeed,  in  a  very  unsightly  condition ; 
scratched,  rubbed,  and  with  ragged  edges  ;  the  finishing 
and  polishing  are  therefore  important  matters.  The  sur- 
face of  the  veneer  is,  when  quite  dry,  worked  carefully 
over  with  a  scraper,  which  consists  of  a  fiat  square  piece 
of  steel  about  three  inches  long,  with  both  edges  very 
straight  and  smooth;  these  instruments  are  generally 
made  out  of  old  saw-blades.  With  this  tool  the  veneer 
is  scraped  until  all  the  scratches  produced  by  the  ve- 
neering-plane  are  removed  from  the  surface,  and  the 
whole  rendered  level  and  smooth.  This  smoothing  is 
further  assisted  by  the  use  of  glass-paper  or  sand-paper, 
which  is  well  rubbed  over  every  part  of  the  veneer ;  the 
sand-paper  is  wrapped  round  a  block  of  cork  or  of  wood, 
by  way  of  handle,  and  difierent  degrees  of  fineness  are 
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used,  the  coarsest  first.  This  prooess,  to  a  snuiUer  ex- 
tent,  u  necessary  for  solid  mahogany ;  but  as  it  has  not 
been  scratched  by  the  yeneering-plane,  a  less  degree  ei 
smoothing  will  suffice. 

The  table  is  now  ready  for  polishing,  a  process  which 
has,  of  late  years,  been  done  in  a  very  beautiful  manner. 
In  old  dark-looking  &mily  fiimiture,  the  polish,  which 
osed  to  form  the  pride  of  those  who  assisted  in  preserv- 
ing it,  was  produced  by  frequent  and  long-continued 
rubbing  alone;  furniture-oil,  which  is  in  fact  coloured 
linseed  oil,  will  produce  a  good  polish,  but  only  after 
long  repeated  applications.  Another  mode  long  adopted 
was  that  of  dissolving  bees^wax  in  turpenttne,  and  rub* 
bing  it  on  the  wood  with  a  piece  of  cloth  j  this  produces  a 
polish  sooner  than  oil,  but  is  in  many  respects  inferior  to 
it.  The  most  perfect  of  all  these  coutrivances  is  the  use 
of  what  is  called  French  polish ;  this  is  a  varnish  which 
is  rubbed  into  the  pores  of  the  wood  instead  of  being  laid 
on  with  a  vamish-brush.  There  are  numerous  receipts 
for  making  French  polish,  but  nearly  all  (^  them 
consist  of  rectified  spirit  of  wine,  gum  shell-lac,  gum 
seed-lac,  and  Venice  turpentine ;  or  three  out  of  these 
four. 

Supposing  the  table  to  be  ready  for  the  polisher,  the 
sur&oe  is  wetted  with  oil,  which  is  allowed  to  remain  on 
for  some  time  to  deepen  the  colour,  and  is  then  carefully 
wiped  dry.  A  piece  of  flannel  is  then  wrapped  up  into 
a  hard  close  coil ;  and  the  surface  of  this  flannel  is 
slightly  wetted  first  with  a  little  French  polish  and  then 
with  a  little  oil ;  a  piece  of  clean  linen  is  stretched  over 
the  coil  to  prevent  any  little  impurities  from  the  polish 
from  getting  on  the  fumiturejand  the  coil  is  then  rubbed 
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gently  backwards  and  forwards  over  the  whole  surface 
of  the  mahogany.  The  oil  is  no  further  useful  than  in 
facilitating  the  rubbmg  of  the  polish  into  the  pores  of 
the  wood ;  if  it  is  used  in  too  great  quantity,  the  surface 
of  the  wood  becomes  dull  in  consequence.  When  the 
small  amount  of  polish  has  worked  through  the  linen 
cloth  and  spread  itself  on  the  mahogany,  the  linen  is  re« 
moved,  a  fresh  touch  of  polish  and  of  oil  given  to  the 
flannel  coil,  and  the  process  repeated  as  before.  This  is 
continued  in  the  same  manner  for  a  long  period  of  time, 
as  the  portion  of  polish  actually  laid  on  at  each  applica- 
*^  tion  is  a  film  of  the  most  extreme  thinness ;  indeed  po- 
lishing is  one  of  those  manual  employments  of  which 
the  charge  is  made  almost  wholly  for  the  workman's 
time,  since  the  value  of  the  material  used  is  extremely 
small. 

The  polishing  of  any  sur&ce  of  an  ornamental  descrip- 
tion,  or  any  spots  depressed  below  the  common  sur&ce, 
is  rather  difficult,  and  requires  a  good  deal  of  care ;  if 
the  polish  is  allowed  to  remain  in  a  pool,  a  fine  surface 
cannot  be  produced ;  and  if  no  polish  at  all  reaches  it, 
the  defect  is  of  course  still  greater.  Sometimes  the 
polish,  on  account  of  ornament,  &c.,  cannot  be  rubbed  at 
all ;  and  it  is  therefore  laid  on  in  those  parts  merely  as  a 
varnish,  by  means  of  a  brush.  We  may  here  remark 
^^  that  the  philosophy  of  the  action  of  a  spirit  vaniish  is 
^^  this: — ^the solid  matter  held  in  solution  by  the  spirit 
^  closely  adheres  to  the  polished  body,  while  the  spirit 
^  evaporates  ;  when  all  has  evaporated,  the  minutely  di- 
'^  Tided  gums  or  resins  forming  the  solid  matter  of  the 
^      tanisb  become  firmly  united  in  a  dry  ttate,  forming  a 

^     f loiqr  «ttV9to|«  to  th«  woodi 
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'Be$m6M  m  Vrmdi  polkh  appean  to  tke  eye,  it  Iriiot 
inYariably  luelul,  once  h  it  incapable  of  bearii^  heat 
withont  injmy;  it  is  for  this  reasoo  that  €lming4able0 
are  generally  lefk  without  any  other  peliih  than  that 
which  fomitiire-oil  may  gradually  impart  to  them; 
the  hot  dishes  which  Ihese  tables  so  often  bear  would 
crack  and  blister  French  polish,  if  <hat  were  em« 
ployed. 
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SERIES  V. 


The  manufactures  connected  with  -the  4aaij  wants  of 
life  are  so  rari^d,  that  it  would  be  difficult  to  determine 
where  thej  b^gin  or  where  the^^ad.  Indeed  it  must 
always  remain  a  matter  of  individual  opinion  at  what 
point  to  draw  the  line  between  absolute  wants  and  mere 
g  conrenienoes  or  luxuri<to.  There  is,  however,  no  par- 
ticular need  for  determining  this:  we  may  view  the 
prindples  and  details  of  a  manufacture  with  reference  to 
ike  ingenuity  displftyed  in  the  processes,  without  of  ne- 
cessity following  the  maoufactured  product  through  its 
subsequent  history. 

Tbeproduetion  olFood,  if  regarded- aft-a  raanuflSKJture 
at  all,  most  obviously  be  placed  in  the  fi»t  rank  as  re- 
spects its  urgmiey.  But  it  is  curious  to  observe  how 
little  of  raanufiurture,  properly  so  called,  is  involved  in 
it.  The  rearing  of  the  4uiiffials  which  fcupplyone  kige 
departmcntof  our  food,  and  the  growth  of  the  plants 
that  supply  the  tMaa^der,  are  grand  op^ratieiis  which  it 
would  be  a  misose  of  terms  to  rank  among  manufaetures ; 
although  they  oc^rtain^y  requhre  a  large  measure  of  in- 
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dustry  and  of  mechanical  ingenmty  to  facilitate  their 
development.  Agriculture  might,  in  one  sense,  be 
deemed  a  manufacture ;  and  so  might  dairy  husbandry  : 
since  the  object  of  both  is  so  to  modify  natural  products  aM 
to  fit  them  to  be  used  as  food ;  but  such  an  acceptation 
of  these  terms  departs  too  much  from  common  usage  to 
be  desirable. 

It  is  observable  that  the  preparation  of  liquid  food 
involves  manufacturing  arrangements  of  a  much  larger 
kind  than  that  of  solid  food.  When  the  grazier  has 
reared  an  ox  or  a  sheep,  the  culinary  art  is  pretty  nearly 
the  only  **  manufacture "  tliat  the  flesh  is  doomed  to 
undergo  before  being  consumed ;  and  when  the  &rmer 
has  harvested  his  wheat,  the  miller  and  the  baker  are 
nearly  the  only  manufacturers  whose  services  are  avail- 
able in  its  subsequent  preparation.  But  with  drinks  this 
is  not  the  case :  the  manufacturing  operations  through 
which  grains  of  com  pass,  in  order  to  procure  from  them 
the  various  kinds  of  fermented  drinks,  are  complex  and 
extensive,  involving  mechanical  and  chemical  arrang^e- 
ments  of  considerable  importance.  There  are  one  or  two 
other  manufactures  of  some  magnitude,  which  occupy  a 
sort  of  middle  place  between  the  two  classes  above 
alluded  to.  For  instance.  Sugar ,  as  a  zest  or  addition 
to  both  classes  of  food,  is  a  product  requiring  large 
mechanical  arrangements  for  its  preparation.  Tobacco^ 
again,  is  a  product  to  which  much  manufacturing  inge- 
nuity is  dii;ected  in  its  progress  towards  a  useable  form. 
H#w  far  alcoholic  drinks,  and  malt-liquors,  and  tobacco, 
may  be  deemed  worthy  of  being  ranked  with  Ihe  other 
produce  mentioned  above,  is  not  a  question  for  discussion 
here:  they  wiU  be  considered  simply  in  a  manu&ctoring 


isTBOPucnoir.  7 

point  of  view,  and  must  bear  censure  in  other  respects  as 
best  they  may. 

In  this  volume  a  glance  will  be  taken  at  the  general 
features  in  the  branches  of  manufacture  here  alluded  to, 
and  in  this  respect  it  may  be  considered  as  relating  to 
Food.  There  will,  however,  be  given,  towards  the  end 
of  the  volume,  a  sketch  of  two  branches  of  manufacture 
relating  to  clothing.  A  former  volume  of  the  series, 
devoted  to  '  Textile  Manufactures,'  takes  a  review  ot 
those  very  important  branches  of  art  relating  to  woven 
goods ;  and  a  few  matters  which  could  not  consistently 
come  under  notice  in  that  volume  will  find  a  place  in 
the  present : — ior  which  reason  a  neutral  title  has  been 
chosen  for  it. 


b8 
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Thx  maniiiactiire  of  ^e^variwi  knii  6f 
important'  chemical  proocMM ;'  ior-ihe  oaakeatB  lof-^acb. 
little  gndn  of  com  reqoire  maeh  mpdiificsdim,  not  aniy 
in  appearance,  but  ineooatitation.  In  all  Ineady  except 
biscuits  and  a  few  other  kinds  intended  to  keep  jbl  long 
time  uiinjured,  the  materials  are  made  to  imdergo.a 
process  of  **  fermentation,"  bj  which  certain  remarkable 
properties  are  deyeloped  in  them.  The  crushing  of  the 
grain,  to  liberate  the  meal  within  the  husk,  is  a  me- 
chanical process ;  but  all  after  this  partakes  more  of  a 
chemical  than  a  mechanical  character. 

Corn-Bread, 

Nutritious  grains,  from  whidh  bread  may  be  made, 
bear  a  considerable  resemblance  one  to  another,  and  all 
are  occasionally  selected  for  this  purpose;  but  wheat 
possesses  the  most  valuable  properties.  It  is  for  this 
reason  that  the  term  '  wheaten '  is  applied  to  the  better 
kind  of  bread,  and  commands  for  it  a  higher  price. 

When  wheat  is  brought  to  the  miller,  it  is  generally 
too  moist  for  grinding,  -as,  instead  of  becoming  a  powder, 
it  would  simply  be  crushed,  and  would  thus  dog  the 
millstones.  The  wheat  is  therefore  spread  over  a  floor 
constructed  of  tiles  M  of  small  holes.    A  fire  is  kindled 
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below  the  tiles,  and  the  heated  air  ascending  through  the 
holes  is  admxfted  to  the  wheat,  which  is  spread  in  a 
layer  three  or-foiir'  inches  deep.  The  wheat  is^  sub- 
jected to  the  action  of  thb  heated  air  for  about  three 
Innmr  and  a  half,  during  which  time  it  is  frequentif 
turned  over  and  stirred  up.  The  action  of  the  heat  re- 
mores'the  moisture  from  the  grains;  and  when  steam 
ceases  to  issue  from  them,  they  are  removed  to  a  loft, 
where  they  tore  left  to  cool,  and  to  acquire  a  pertain  de- 
gree of  mcjiowness,  witiibut  whi)ch  the  resulting  flour 
would  be  of  inferior  qualify. 

The  wheat  is  now  to  be  cleansed.  This  is  effected  by 
means  of  a  wire  cylinder  called  a  separatw,  the  wires  of 
which  are  bent  into  the  form  of  hoops,  and  are  placed  so 
dose  that  when  the  grain  is  introduced  and  the  separator 
whirled  Tound,' none  but  the  small  ill-conditioned  grains 
and  particles  of 'dirt  und  sand  fall  through.  The  small 
graiii  is  sold  to  the  distiller,  fdr  the  purpose  of  making 
sphit ;  and  the  larger  grain  which  remains  in  the  cylinder 
is  reserved  f&c  the  making  of  bread. 

The  grain  is  next  placed  in  another  screen,  consisting 
of  a  cylinder  of  sheet-iron  punched  full  of  holes  from  the 
out^de,  whereby  a  sharp  burr  points  inwards  irom  each 
hole,  l^e  com  is  agitated  in  this  cylinder  for  the  pur- 
pose of  removing  the  rough  end  of  the  grain,  which  is 
abrownish  soft  kind  of  hair.  The  grain  is  next  put  into 
an  oblong  box  having  a  wire-gauze  bbttom :  the  box  is 
shaken  rapidly  to  and  ftb;  and  at  the  same  time  certain 
fans  or  vanes,  which  revolve  round  an  axis  placed  across 
the  box,  exdte  a  current  of  air  through  the  grain,  which 
blows  off  the  adherent  dust  and  bran. 

The  grain  is  now  carried  to  tiie  nrili;  which,  properly 
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speaking,  consists  of  two  large  stones  placed  one  on  an- 
other ;  the  upper  one  of  which  revolves  round  a  central 
axis,  while  the  lower  one  remains  stationary.  The  com 
is  made  to  pass  through  a  hopper  or  funnel  into  a  hollow 
space  between  the  stones,  occasioned  by  the  contiguous 
surfaces  of  the  stones  being  concave.  The  upper  stone 
being  set  in  motion,  the  com  becomes  broken  up  into 
powder,  and  is  whirled  out  from  between  them  in  the 
form  of  meal.  As  this  meal  is  a  mixture  of  flour  and 
bran,  the  latter  consisting  of  the  husks  of  the  grain,  it  is 
necessary  to  separate  them ;  and  for  this  purpose  the 
meal  is  placed  in  a  wire  cylinder,  down  the  middle  of 
which,  and  occupying  its  whole  length,  is  a  bmsh, 
consisting  of  a  rod  from  which  branch  out  hairs  that 
touch  the  wires  of  the  cylinder.  The  brash  being  made 
to  rotate,  all  the  flour  of  the  meal  is  forced  through  tbt 
interstices  of  the  cylinder :  the  bran,  as  well  as  portiom 
of  grain  not  reduced  to  flour,  being  retained.  The  con- 
tents of  the  cylinder  are  again  ground  between  the  mill- 
stones, by  which  an  inferior  kind  of  flour  is  produced : 
this  is  agsdn  passed  through  the  cylinder,  and  the  residue 
again  ground,  by  which  a  still  inferior  floiu*  is  afibrded. 

By  these  processes  are  obtsuned  three  kinds  of  flour, 
technically  called  first y  seconds^  and  thirds ;  and  bread 
varies  in  its  quality  according  as  it  is  made  of  one  or 
other  of  these  kinds.  French  and  cottage  bread,  best 
and  seconds  wheaten  bread,  and  brown  bread,  difier 
chiefly  in  the  quality  of  the  wheat  flour  employed  in 
them.  Wheaten  flour,  in  its  'purest  state,  consists  prin- 
cipally of  two  proximate  substances,  starch  or  farina  and 
gluten,  the  former  occupying  about  two-thirds  the 
weight  of  the  whole.    The  existence  of  gluten  in  flour 


BREAD.  U 

may  be  shown  in  the  following  manner : — if  a  little  flour 
be  formed  into  a  stiff  paste  with  water,  and  worked  in 
the  hand  under  cold  water  frequently  renewed,  there 
results  a  tasteless,  tough,  elastic,  grey  substance,  capable 
of  stretching  and  collapsing  like  India-rubber ;  this  sub- 
stance is  principally  gluten,  and  is  the  ingredient  in  flour 
which  confers  on  paste  its  adhesive  quality ;  it  is  also  the 
most  nutritive  portion  of  flour. 

Before  tracing  the  formation  of  flour  into  bread,  it  may 
be  well  to  notice  the  difference  hetvfeen  fermented  and 
unfermented  bread.    The  former  is  that  which,  previous 
to  the  operation  of  baking,  undergoes  a  process  of  partial 
fermentation,  by  which  the  properties  of  the  flour  are 
somewhat  altered,  and  the  bread  is  made  light  and  porous. 
The  latter,  of  which  biscuit  is  a  familiar  example,  is  made 
of  dough  which  has  not  undergone  the  process  of  fermen- 
tation.    If  a  mass  of  flour  and  water  be  let  to  stand  for 
some  time,  a  commotion  takes  place  in  it — carbonic  acid 
is  formed  and  tries  to  escape,  and  in  the  act  of  so  doing 
gives  a  honeycomb  or  porous  texture  to  the  substance : 
this  process  is  fermentation.     As,  however,  this  fermen- 
tation goes  on  too  slowly  and  too  unequally  for  the  pur- 
poses of  the  baker,  it  is  hastened  in  one  of  two  ways — by 
the  application  either  of  leaven  or  of  yeast.    Leaven 
consists  of  a  portion  of  a  previous  batch  of  dough  which 
has  been  laid  aside  and  allowed  to  partially  ferment ;  and 
when  mixed  with  new  dough,  it  quickens  and  improves 
the  fermentation.    Leaven  is  also  made  artificially  in  two 
or  three  different  modes.     In  some  places  eight  ounces 
of  flour  are  mixed  with  a  quart  of  warm  water  ;  and  for 
two  or  three  successive  days,  while  the  mass  is  ferment- 
iBg,  more  flour  and  water  are  added,  by  which  enough 
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letfjen  is  produced. to  iemnvfA  aal^rgff  bfteb^toC  daiigji^ 
In  some  parts  of  G^rmm^t  yrheathbtm  aj»d}i9f^  aw 
boiled  iO'Wat^)  and  then  x\e&  to  fe^m^t^  wb^n;  this  oo- 
c«|8»  mpre  bean,  is.  tbi^wn  in,.,  until  ikm  wJuol&.becoaae^  a 
tbipk  mass,  wbidL  is  then  rolled  up  into  baited , and  pre». 
senred  as  leaven  or  fmoemt, . 

But  English  '  qiiartem  Iqayes '  B3»  moat  frequsstijr 
fermented  with  yco^/,  a  kind  of  fipth  wh»ch  nses^rto  thft 
top  of  a  Uqnar-  in  the  process  of  brewing,  and  whkhi  is 
j^uctive  of  nearly  th^  same  e£fect  aa  loayeo^. 

The  flour  and  yeaiit^  then^  beiiig  the  principal  ingre* 
dients,  the  mal^ng .  of  br«iad  proceeds  as  folWs :— *At 
small  quantity  of  yeast  i^xmi^fid  with  hot  water,  &^  thfU 
when  dissolyed  it  umj  h&m  ■.  the.  tenqperatiire  .  of  bloodr 
heat«  The  salt  (of  which  about  two  pounds  are  genor? 
aUy  used  toa  hundred^weight  of  flour)  is  nowadded^  and 
the  liquor  is  thrown  into,  a  wooden  trough*.  Ahout  one- 
third  of  the  intended  quantity  of  flour  is  added  to  the 
liquor^  and, is  worked  abput  with  the  hands,  to  free  it 
from  lumps.  The  surface  of  the  mixture  (which  is  now. 
c^led  sponge)  is  then  pressed  flat;  aJiittle  dry  flour  is. 
sprinkled  over  it,  and  the  whole  is  covered  up  closely 
for  several  hours,  Durnig.thig  .tLme  fermentation  ;goea 
on,  and  the  mass  of  sponge  greatly  injcreases  in  bulky  in 
consequenccvof  the  fu'n^atiaa  of  myriads  of  minute  aiiv. 
bubbles  within  it.  The  .  sponge  is  then>  mixed  with  a 
weak  solution  of  salt,  slightly  waited  in  cold  weather^ 
The  rest  of  the  flour  is  added,  and  the  whole  is  worked 
^f  into  a  stiff  uniform  n^ass  of  dgugh.  The  kneading  is 
eflected  in  a  very  uncouth  manner  by  the  elbowa  and 
fists  of  the  baker ;  and  it  is  surprising  that  in  an  age 
when  machinery  is  applied  to  so  many  ^urgoseSf  this  pri- 
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. imtiyeinodeof  luMfH^gsdoogb^hiniklibe  atiUrretaioed. 
.  In  w&mj  parts  of.  the^  Qaa^Bimtyjmd  Ja  .some  cases  in 
EDgland,  machines  have  been  employed  for  this  purpose, 
la  jQoe  4)f  tigsfeWBchifway  thet4oiigh:ia(  put  into  a^uare 
tzxH^gh  in  vMoh  A  x^Uader  rerdhnes ;.  attd^as  the:  dough,  is 
cacxied'Mnnd  hy theoy^ndar,  it.ia  pgresaed  thraugh«.a 
small;  apertue  lelti)et«een  the.cylin^r>aod  ithe  trougb, 
r and: becomes (^  that  jmaos.  perfJBetly^iaixed.up  into  .a 
i  homogeneous  mass.    Tnaatitbec  xnadmte,  the  .dry  fibur  is 
pat  into  ft  hfiilloiir  TevolviBg  cylinder^'  and  <  wateria  mtro- 
dhiced  through  pei&>ratians.  in  the  Jixis  on  whidi  it  re- 
evolves  :  the  ipotatioa  of .  the  cylinder  then  mixes  :the.flonr 
and  water;   and  the  mass,  in  each  revolutiony  has. to 
pass  through  <  a  nanow  .apeortofe,  and  thus  becomes 
kaieaded. 

•When'  th&dott^  b  made,  it  is^allowed  to  met  tx>Tered 

*  up  for  about. an  hoBr,  dunng^irhieh^  time : it  sipeUs,  and, 
-  when  sufficiently  spongy,  is  said  to  be  'f  proof."  It  is  then 
*■  weighed  aito»  separate  pare^^'accoeding)  to  ti^  intended 

*  (Buebf  the  loaves ;-  aedjtheseparoels,  when  sprinkled  with 
flooTy  are  ready  for  the  o>ron.    It  may  bet  wiAl  toremafk 

itittt  the  above  is  oaiy^oBe^  mode  of  <*niakiag  oorn^biead : 
^flumy  veriadeBs  of  the  proee88<oeGnriD<ffiifiBrent  quarters. 

•A  baker's  oven  is«n«]«hed  vaalt:floored'«rith  smooth  • 
'  &o-(iles,"a»d  is  goaeraUy  heateift  Ifyjaaoaias  of  a  fmnace 
-placed  at  the  side,  the'&ie-  of 'whidi*  tiaveiaes  the  oven. 
;13iebatdiof  bread  4s  notvpot  into  the  ofen-nntiLthe 
oealsin-  the  ftumaee  bum  with  but  little  smoke.  Th&  M 
f&na  of  oven  was  amangiBdon  the  plan  of  kiaiBiBg  a^fire 
mthe oven' itself, «itil'it^was4alcQSciyheBtod;  theluel 
was  then  witinhmwn^ani  the  ^oor  .eleawdfr8Bi.the ashes 

^  and  dust  btfeiei  the4o«w^«e  p«t  in  j  but.it  was  fband 

b3 
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that  a  great  amount  of  heat  escaped  while  the  oven 
was  being  cleared  and  cleaned,  and  thus  much  fuel  was 
wasted. 

Two  hours  is  the  time  generally  allowed  for  the  baking 
of  bread  in  the  usual  ovens.  The  evaporation  from  the 
dough  carries  off  about  one- tenth  of  its  whole  weight 
during  the  process  of  baking,  and  a  further  portion  of 
the  weight  is  lost  after  the  bread  is  removed  from  the 
oven.  The  different  appearances  which  the  sides  of 
loaves  present  are  owing  to  the  positions  in  which  tiiey 
are  placed  in  the  oven,  wheliier  in  contact  "with  the 
heated  tiles,  exposed  to  the  heated  air,  or  in  contact  with 
one  another. 

In  making  loaves  of  an  inferior  quality,  potatoes  are 
very  frequently  used ;  and  if  the  quantity  be  small,  the 
bread  is  said  to  be  improved  thereby ;  but  when  added 
in  large  quantity  for  fraudulent  purposes,  which  is  some> 
times  the  case,  the  bread  is  deteriorated.  The  existence 
of  too  large  a  quantity  of  potatoes  in  bread  may  often  be 
indicated  by  the  bread  cracking  and  crumbling,  by  its 
soon  turning  sour,  by  adhering  to  the  knife  when  cut^ 
and  by  leaving  a  depression  when  pressed  by  the  finger* 
The  erroneous  impression  that  white  bread  must  neces- 
sarily  be  better  than  that  of  a  darker  tint,  and  therefore 
worth  a  higher  price,  frequentiy  offers  an  inducement  to 
the  baker  to  add  bleaching  ingredients  to  his  bread,  in 
order  to  produce  thb  effect ;  for  no  flour  except  the  very 
finest  will  produce  white  bread.  In  this  instance,  the 
taste  of  the  purchasers  is  partly  to  blame  for  the  occa- 
sional admixture  of  bleaching  substances  in  the  bread. 
Alum,  ground  bones,  or  whiting,  are  among  the  ingre- 
dients occasionally  employed  for  this  purpose ;  and  the 
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means  whereby  the  employment  of  them  may  be  detected 
are  said  by  chemists  to  be  these : — ^If  bread  contain 
whiting  or  chalk,  and  if  diluted  sulphuric  acid  be  poured 
on  it,  there  will  be  an  effervescence ;  but  there  will  be 
no  deposit  when  pearlash  is  added  to  the  filtered  solution. 
If  ground  bones  be  contained  in  the  bread,  and  diluted 
mnriafic  acid  be  poured  on  it,  effervescence  will  ensue ; 
and  if  it  be  then  filtered  and  pearlash  added,  a  white 
heavy  deposit  will  be  precipitated.  If  an  excess  of  alum 
be  used  (a  very  small  quantity  improves  the  bread),  pour 
boiling  water  on  the  bread ;  let  it  cool,  and  then  press 
out  the  moisture ;  boil  it  away  to  one-third ;  when  cold, 
filter  it  through  blotting-paper,  and  add  a  little  muriate 
of  lime  to  the  filtered  liquor :  if  a  mnddiness  now  appear, 
an  excess  of  alum  may  be  suspected.  For  a  similar  end, 
persons  sometimes  use  an  excess  of  salt  in  their  bread, 
as,  by  absorbing  a  great  deal  of  water,  it  increases  the 
w^ht  of  the  loaves :  when  this  is  the  case,  the  grain  of 
the  bread  is  very  rough ;  and  two  loaves,  on  being  parted, 
generally  part  uneven,  one  taking  away  a  portion  from 
the  other. 

French  bread,  cottage  bread,  French  and  English  rolls, 
&c. ,  are  formed  in  a  more  porous  and  lighter  manner  than 
the  larger  loaves ;  and  all,  except  the  last  mentioned,  are 
made  of  the  finest  and  whitest  flour.  Butter  and  milk 
are  occasiondly  added  to  the  other  ingredients  in  fancy 
bread. 

Stdfstiiutesfar  Corn-Bread. 

The  quality  of  bread  met  vrith  in  the  large  towns  of 
England  is  generally  wheaten,  more  or  less  fine  accord- 
ing to  the  admixture  of  bran  with  the  pure  wheat  flour. 
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In  comitrjr  plaoes,  luMreveryttnUrinforeigpn;  lands,  mtmy 
otber  dcsmptibott  jof  brauirare'  madei'. 

The  inqoiiisi  of  pnustieiil  cbemists  into  liieeompHW^e 
nutritive  qoalitiieawf  difooit  kindsof  grain  liaTe'sfaowa': 
that VF^eal> poisasiefr tb&lacgest .proportion  of  nutiTfivo^ 
matter,  but  th&i«ther.  kinds  are>alft»  capable  of  fonxBag 
very  whbleflome  bread;     ^luebbld  biead 'and  browflu; 
bread,  thoog^  deemed  of  iitfericnr^iUBlit^td  vrfaealen,  are^r 
still  made  iiiom  wheat  flotar^mixed  moMor  less  «n(&  brsn; . 
The  Scotdi  peasttitiyy^nntil  a  compeniitivetyTeoent  period, . 
ale yery  lilde  wheaten  bft'ead.    The;f  used ta mixapeck-t 
of  oatmedf.  with  announce  of  salt, '  and  make  it  into  &  stiff ' 
doogfaiwitil  maket;  then  fom-it  into^flatcakes^aitd  after- 
wards bake  it.     Thc0et:oatenicakes^  aidi  asomewbat 
simalarlmid made fronr.  berie^r,  were^thet'siibkitutest for 
leavsened  .^itifemeotod  bread* . 

The  Oomisb  mineiseat  bread  nade-Elmost-^olly  of 
barley  instead  of  ^tat^    In  some  -.  parts  lof  the  ncnlii,  ■ 
peasHneid .  mixed  with .  oatmeal .  has'  ooeBstonallT'  formed 
the  materialvof  bread.    Parmeaiier,  the  JVemdi  chemist, . 
proved  that  potatoes,  turnips,  horse-chesnuts,  brionywrooty  • 
and  other  plants  were  capable  of  yielding^  a  nted^tdiieh 
mi^t  be  made  into  bread  more  or- less  wholesomei    In^ 
some  cases  rhe-eut  potatoes  or  tamipst  iniovsHicesf  dned- 
them  thoroughly,  poondedthem,  .and^then  mixed?  them 
with  gEun^our;  inotiier  cases,  the  potatoer  or^tcmoipB 
were  boiled,  mashed,  and  in  that  state  mixed  with  th^ 
flour.     A  large  portion  of  the  bread  used  in  America  is 
made  of  one-half  maize  or  indikn  com  and  one-half  bar- 
ley, with  aiecven-of  wheat.    Onfie  m^^urerof  rice  with 
two  of '  barley  aflbrd .  a  wholesome  'bread,:  .as  do  e<|nal 
weighs  of  bai^y  and  potato^palp,  or'  equal- weights  of 
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wbeat  and  rye,  Gnm  of  rice ^  the  pilii  of  -the?  sago-tree, 
the  root  of  the  mattdioCy  aieail  foniied  litTanous-wayB 
into  fax«ad  m  Eistem  )coiui(ries2 

From  tbete  details  it  appears  ihntmoBy  TegetaUe  sub- 
stances  are  sosoepitil^e  of  coiwen^n  into  a  nm^erkd-for 
bread  more  or  less  salidNWUsi  a»d  it  is  aAobjeet  of  pro«  * 
miaent  importeace  to  iacreaSethis  list,  since  it  is  not  in ' 
fabBiant  power  to  command  iat  all  timetf  a  pleatifol  return 
for  the  labour  whioh  thehusbandaiui  bestowson  his  field" 
of  conu    Wil^  respect  to  trees,  the  weody  parts  are  ob-  > 
yiotttdy  tb^most  extended  and  buikj ;  and  it  beoomeff  an ' 
objeetofno  small  interest  to  inquire  whetheiT' wood  con- 
tains any  nutritious  principles. 

There  are  two  drcumstances  whereby  woodisrendered 
unfit  for  food  >;  namely,  the  fordgn  matters  always  miied 
YTitb  woody  fibre,  and  the  compact  aggi-egalaon  of  then 
fibre  itself.    The  f(»mer  of  these  obstacles  may  be  over-^ 
c(«ie byTejeotittg.such  woods asnatmvlly  contain  a  great ^- 
qnantity  of  foreign  matter,  as  the  fir  on  account  of  its  resiny 
and  the  oak  on  account  of  its-  tannin,  and  by^  remoying! 
CTerytfaing  that  water  can  dissolve  from  the  woods  chosen* 
The  kinder  of  wood  best  answering  this  description  are  i^* 
iMxchand  the  beech. . 

An  attempt  to  render  wood  atimehtaiy  has  been  madd»' 
with*  comparable  success  by.  Professor  Antenrieth,  of ^ 
Tubingen.    He  found  it  necessaiiy  to  rednoe  the  wood" 
to  a  state  of  extremely  minute  divino»^not  merely  into> 
very  fine  fibres,  but  to  a  real  powder.    The  repeated  ac- 
tion of  >  the  heat  of  an  oven  is  likewise  required,  both,  to* 
fit  the^wood  for  being  .ground,  and  to  produce  scmie  in* 
temal  change  which  rendmis  it  mere  digestible.    The 
mode  of  carrying  on  the  successive  processes  is  as  foU- 
lows  :— 
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The  wood  is  first  thoroughly  stripped  of  its  bark,  and 
then  cut  transversely  into  thin  slices  about  an  inch  in  dia- 
meter. These  slices  are  beaten  to  fibres  in  a  pounding- 
mill,  and  then  mixed  y/nth  the  sawdust  which  results  from 
the  cutting.  The  woody  particles  are  boiled  in  a  large 
quantity  of  water,  in  order  to  remove,  as  far  as  possible, 
the  harsh  and  bitter  prindples  it  may  oontiun ;  or  else 
they  are  subjected  for  a  long  time  to  the  action  of  cold 
water,  by  enclosing  them  in  a  strong  sack,  and  beating 
or  treading  the  sack  in  a  rivulet.  The  wood  is  next  dried 
by  exposure  to  the  sun  or  to  the  heat  of  a  fire,  and  is  after- 
wards ground  repeatedly,  till  it  assumes  the  form  of  a  rough 
flour. 

The  wood-flour  is  then  formed  into  small  flat  cakes  by 
the  addition  of  water  which  has  been  rendered  slightly 
mucilaginous  or  gummy.  Professor  Autenrieth  employed 
one  ounce  of  the  roots  of  the  common  marshmallow,  which 
rendered  eighteen  quarts  of  water  sufficiently  mucilaginous 
to  make  four  pounds  and  a  half  of  wood-flour  into  cakes. 
The  cakes  are  baked  until  they  are  quite  dry  and  of  a 
brownish-yellow  colour ;  after  which  they  are  broken  up 
and  ground  repeatedly,  till  the  flour  will  pass  through  a 
fine  bolting-cloth.  According  to  the  hardness  or  softness 
of  the  wood  must  the  baking  and  grinding  processes  be 
repeated  more  or  less  frequently.  When  birch  is  em- 
ployed, the  labour  is  much  shorter  than  with  beech  or 
other  woods  of  a  more  compact  kind. 

The  flour  thus  prepared  acquires  nearly  the  smell  and 
taste  of  com  flour,  but  never  presents  the  same  appear- 
ance, being  never  white,  but  of  a  yellowish  hue.  It  does 
not  ferment  without  the  addition  of  some  leaven,  and  in 
this  case  sour  leaven  of  com  flour  is  the  best.     With  this 
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it  makes  a  spongy  and  perfectly  uniform  bread,  like  com- 
mon brown  bread,  and,  when  thoroughly  baked,  is  said 
to  have  a  better  taste  than  the  bread  prepared  in  times  of 
scarcity  from  bran  and  husks  of  com.  The  addition  of  a 
little  wheat  flour  is  recommended  to  form  a  wholesome 
bread  in  the  following  manner  :-^Two  pounds  of  wheat 
flour  and  three  pounds  of  sour  wheat-leaven  are  mixed 
up  with  a  little  wood-flour  and  milk,  and  allowed  to  stand 
for  some  hours  in  a  moderately  warm  place  to  rise  or  swell. 
About  fifteen  pounds  of  birchwood-flour  and  an  additional 
quantity  of  milk  are  then  kneaded  in,  and  the  dough  is 
rolled  out  into  thin  cakes.  These  cakes  are  allowed  to 
stand  for  some  time  to  swell,  and  are  then  well  baked  in 
an  oven.  Thirty-six  pounds  of  bread  may  be  produced 
from  the  ingredients  mentioned  above. 

As  a  proof  that  wood-flour  is  both  soluble  and  nutri* 
tious,  it  has  been  stated  that  starch  is  obtained  from  it  in 
the  same  way  as  from  wheat  flour,  which  with  boiling 
water  forms  a  thick,  tough,  tenacious  jelly.  More  ded« 
sive  proofs  have  likewise  been  obtained  by  experiments 
on  animals.  Professor  Autenrieth  tried  its  nutritious 
effects  on  a  young  dog.  He  kept  the  dog  a  whole  day 
with  only  water,  and  then  set  before  him  a  gruel  of  in- 
diiferentiy  prepared  wood-flour,  siJt,  and  water.  At  first 
the  animal  ate  very  litde  of  it,  and  in  the  evening  was 
very  weak  firom  having  taken  so  littie  food.  During  the 
night  he  ate  freely  of  the  gruel,  and  in  the  morning  be- 
came lively.  He  now  had  as  much  gruel  as  he  could  eat 
four  times  a-day,  and  in  the  course  of  a  few  days  appeared 
perfectiy  reconciled  to  bis  diet.  This  course  was  conti- 
nued for  seven  days,  the  dog  remaining  in  health  and  even 
appearing  to  grow. 
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w,  htmielf  .AodiljA  llua^Uy.   .  They  .used  it  in  tbefocm  of 
gniel,  .8oup^4BH^)li<g8,  .and  pftooakw,.  all  made  mtiL»a 
Httle  of  aDjjQtber  ii»gre(IJIeKitB.a8  ^poesible ;  <and  not  only 
..did  tbey  suffer  so  iacom^eoienoeirom  this  kind  .«f  ..diet, 
»liat  t^ey  .aiao .  found  it  fnlatable.    Whm  foxmed  into 
bread,  as  l>efore  deacribed,  Frotoor  Atttenneth.fi»t 
tried  Us  effaeta  by  eatmg  a.qnarier  of  A,pcniiid  of  it,  with 
weak  ooiee,  Ibr  breaJcftat.    TJie: jaore^  breed  b»  jate,  tiie 
rougher juad  tmore  iiii|)k»iant  jdid  it  heame :  bis.tbroat 
becaiQesomewhat  Qepstriaged  and  lus.atoiBM£biOii^rei0ed ; 
ao  that  he  felt  oenTinoed  at  thet^Qthat  its  oontiaued  me 
wojold  prove  lAJurious  to  him.  .  Atd^er-twie,  heweYer, 
his  4H[)petite  returned,  and  he  T'^twedto  eat  of  seveiati 
kinds  of  soup  made  of  .tiiis  iow,    F«iid]jigJio.iQQOiiie- 
.miicefiriemthis,  he  ate.aoiather  ipavter  of  apogaodof 
bread  in  the  ev^uog,  with  some.ogaik,  and.no  lop^r 
found  any  repi^nanoe.  towards  it  «r  flubfleq[iHant  .o^ffes- 
am.    He  slept  well,  md  aroae  inthis)ii8iial  health. 

The.<above  may  .be.o'aiikediaiiKiiig^tihe  curiaaities  of 
ooakes^,  and  oiily>  ceoofieted  with  the  subject .  of  bread- 
making  by  showing  what  is  /Kigsi&ift  father  tisan  tkiimUe. 

In  some  distrnts  of  Norway  and  JSwed^i?  the  bark  of 
.treies  is  cgnverted  into  bread,  whkh,  fixvn.  the.  bitter  aod 
^astringent :  principles  generally  residing  in  that  .part  jof 
the  tuee,  is  far.kss  palatable  than, bread  made  to&wood- 
4oiir.  .Aoconiing  to  Yon  Biieh,  the  siode  of  makiag 
barkf4piittad:in  OUapimd  is  as  follows  >^When  >yo«ngiiand 
vigorous  £n4reea  «re.felied,  the  tree  ia  stripped  of  dl  Its 
httk,  and  all  the^mter  parts- peeled  away, ^except. an  in- 
neaoQoat  rind,  which  is.  cxtrwoely  soft  and  white.  This 
is  hung  up  for  several  days  in  the  air  ta  diy,  and  iaaftov- 
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irardsJbaked.ui'fuafc^vea^  t]ie»beiil0fti  on -wooden- iblocks, 
and  pounded  as  finely  as  possible  in  wooden  yessels;  The 
pooiMled  mass  lacunied  to  a^mttlyAnd  groimd  into  a  meal 
sQfDethkg  like  tliati^  \mk^  <Hr.  oatet  The^ma^  is  mixed 
up  mikhexdi  wkh  threalieiUoiit  eanir<of  com,  os'with  a 
few.  mesa  jgaodfiy  and^cakeafiboiiianiiidijn'  tblckneas  are 
focmed  of  ihi8.cerapoi«tioii>f.  '^  Itetnev"  says  Yonr  Biiehv 
'Hfeoeivea  with  Tductoee  the  hUtor  and  contracting  foody 
md  the  bears  eadidavour  to  ^ugtasae  the-  taste  of  it  by 
ivashiag.itrdown  with- water I'bot  in. the  bagioAing-of 
epiii^^  afW  having  lived*  :on  thSa^  bread  a  great  part  of 
the  wintev,  they  become  weak  and  relasnd^  and  amin- 
cewantly'tennQntod  with,  an  of^resmre  sheeting  and 
bomkig  about  the.  cheat  J'  The  Laplandencof  Kem> 
SjBifgpBmkt  aver  descaribed  aa  using  bark  in  a  ^  still  more 
crade  fotap&.-  EKning/the  enmmer  they  peel  off  ^e*  inn»«>« 
most  bftrk>of  the* jfir^^diride  it  into  long  atrtps,.  and  hang 
theae  stripe  in^thm^lweUingB  for  wintepatore^'suhiisting 
meaavhiie  aImMt«Btitely  on  fish.-  In  winter,*  when  their 
sei^y  of  ish  fwi«f  they  cnt  these  strips  of  bark  Into  small 
pieces,  and  boil  them  with  water  and  reindeer  tallow  for 
leT^v^  hoanr^tiH  in  consisteii^  th^  form  a  thkk  kind 
of  broth. 

MacMnernmde  Mscuiis, . 

llieapplkation  of  machinery- to  mannfecturcs  is  t»- 
li}abierin,^psepertHm  to  the  number  of  articles  «f  one  kind 
re<piirie4 tat beprodooed' \  sineeif  therebe^ no likelil^ood 
of  alarged^naad  arising  for  any  one  artide,  itis  not 
ofiten  thatkihe-.  expense  of  fittings  up  maehinery  is  wil- 
lingly incurred :  but  let  it  be  an  article  for  which  a  de- 
mand is  at  all  likely  to  anse,  and  nothing  is  too  trifling 
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to  be  considered  unworthy  of  the  application  of  ma- 
ehineiy. 

Ships'  biscuits .  are  now  made  by  machinery ;  and  one 
of  the  reasons  for  this  has  been  that  the  manual  pre- 
paration of  them  was  too  slow  and  too  costly  during  the 
last  war.  A  landsman  knows  very  little  of  the  true  value 
of  a  biscuit :  to  him  it  is  a  trifle— an  occasional  apology 
for  a  meal ;  and  whether  be  calls  it  *'  Abemethy," 
"  butter,"  "  fancy,"  or  "  sponge  "  biscuit,  he  deems  it 
nothing  but  a  trifle.  With  a  seaman  it  is  far  different : 
to  him  biscuit  is  bread — ^the  only  bread  that  he  eats  for 
months  together.  There  are  many  reasons  why  com- 
mon loaves  of  bread  could  not  be  used  during  a  long 
voyage ;  the  principal  is,  that,  containing  a  fermenting 
prindple,  or  leaven,  they  would  soon  become  musty  and 
unfit  for  food,  if  made  previous  to  the  voyage;  while  the 
preparaticm  of  them  on  board  ship  would  be  subject  to 
numerous  objections,  which  we  need  not  stop  to  explain. 
Biscuits  contain  no  leaven,  and  being  well  baked 
throughout,*  they  suffer  but  little  change  during  a  long 
voyage. 

The  allowance  of  biscylt  to  each  seaman  on  board  a 
king's  ship  is,  we  believe,  about  a  pound  per  day 
(averaging  six  biscuits  to  the  pound).  The  supply  of  a 
man-of-war  for  several  months  is  consequently  .very 
large ;  and  it  often  happened  during  the  last  war  that 
the  difficulty  of  making  biscuit  fast  enough  was  so  great 
that  at  Portsmouth  waggon-loads  were  unpacked  in  the 
streets  and  conveyed  on  board  ships  just  on  the  point  of 
leaving  the  harbour,  there  not  being  sufficient  time  to 

♦  Biscuits  were  originally  "  twice-baked  ;**  hence  the 
French  and  German  names  ^*  bis-cuit"  and  zuie-back." 
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convey  the  bisccdt  from  the  contractors  to  the  victaaUmg- 
department  m  the  usual  way.  Some  of  the  biscuits  were 
baked  in  the  Royal  yards,  and  some  contracted  for. 

When  ships'  biscuits  were  made  by  hand,  the  bake- 
house at  Gosport  contained  nine  orens,  and  to  each  was 
attached  a  gang  of  five  men — ^the  jvmer,  the  mate^  the 
driver^  the  hreaknum,  and  the  idleman.    The  requisite 
proportions  of  flour  and  water  were  put  into  a  large 
trough,  and  the  driver  with  his  naked  arms  mixed  the 
whole  up  together  into  the  form  of  a  dough — a  very 
laborious  operation.    The  dough  was  then  taken  from 
the  trough  and  put  on  a  wooden  platform  called  the 
break.      On  this  platform  worked  a  roller,  called  the 
break-staff^,  five  or  six  inches  in  diameter,  and  seven  feet 
long.    One  end  of  this  was  loosely  attached  by  a  kind  of 
staple  to  the  wall,  and  the  breakmanf  riding  or  sitting 
on  the  other  end,  worked  the  roller  to  and  fro  over  the 
dough,  by  an  uncouth  jumping  or  shuffling  movement. 
When  the  dough  had  become  kneaded  by  this  barbarous 
method  into  a  thin  sheet,  it  was  removed  to  the  mould- 
ing board,  and  cut  into  slips  by  means  of  an  enormous 
knife ;  these  slips  were  then  cut  into  pieces,  each  large 
enough  for  one  biscuit,  and  then  worked  into  a  circular 
form  by  the  hand.    As  each  biscuit  was  shaped  it  was 
handed  to  a  second  workman,  who  stamped  the  king's 
mark,  the  number  of  the  oven,  &c.,  on  the  biscuit.    The 
biscuit  was  then  docked,  that  is,  pierced  with  holes  by 
an  instrument  adapted  to  the  purpose.    The  finishing 
part  of  the  process  was  one  in  which  remarkable  dexte- 
rity was  displayed.     A  man  stood  before  the  open  door 
of  the  oven,  having  in  his  hand  the  handle  of  a  long 
shovel  called  a  ped,  the  other  end  of  which  was  lying  flat 
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in  tbe  oven.  Asoiiierinan  toc^  tibe  buenite  aa:  fastaiu 
^key  wore  formed  and  stamped,  and  jerked  or' threw 
them  into  the  .ov«a  with  foeh  imforiatang  aooarac^  that 
tbej  should  almiyafatt  on  the  peels  the  man  with  the 
peel  then  arranged  the'  biecuilt  >  side-  bj  aidet  over  the; 
whole  floor  of  the  orea;.  Ne^ing^  could  .exceed  (in 
ntnnal  kboar  alone)  the.  regidiiitj  wi&iwhieh:  all  ttaa 
was  done :  seventy  biseuits  were  threwv  into-  thfe^venr^ 
and  regularly  arranged  in  cne-ndimte^  the^attentioa.t^ 
eaoh  man  being  ngoooaal^  dlMoted  to  hi8.own-dqMit-/ 
ment;  for  a  delay  of  a  single  second  on  the  part  of-aaj 
oiMi  man  would  have  dietiiBbedv  the  "whole  gang.  The. 
buouils  do^  not  require  mmj  inimiteB-'  baldng ;  and  a&^e 
oiren  la  kqit  open  danag  ithe^time  that  it  ia  beingtfittedy 
the  biacnitaiiiit  thrown  an^  would  be  ovwbakedy  were  fiol 
seine  preeaation  taken  to  |n!eTent  it. .  The  moolder'there«- 
feie  made*  these  whidi  were  to.  be-first  thrown  into  the 
oven  larger  than,  the  rsubeequent  ones^  and  diminirfied 
ihe«ae  by  a  niee  gradation. 

The  mode  in  which,  smce  about  the  year  1893,  shipt^. 
biseuits  have  been  made  by  maohlnery  is  thiat — The 
meal  or  *  flour  is  conveyed  into  a  hoUow  cylinder,  four  or 
five  feet  long,  and  about  three  feet  in  diameter,-  and  .the 
water,  the  qoantily  of  wiiich  is  regulated  by^  a  gauge, 
admitted  .to  it.    A  shaft,  armed  widi  l<mg  knives,  works 
rapidly  round  in  the  cylinder,  with  such,  astonishing, 
effisct  that,  in  the  short  space  of  two  minutes,  five  hunr.> 
djoed-weight  of  dough  is  produced,  infinitely  better  made 
than  that  mixed  by  the  naked  arms  of  a  man.  .  The 
doog^  is  removed  fiiom  the  cytinder  and  placed  under 
the  breaking>*rollers.    These  latter,  which  perfbrm  the 
office  of  kModing^  are  two  in  number,  and  wei^  fifteen 


15 

JiBDdi«a*ife]gl&t  ■  JttdL  '  fEh$y.  are  rolkd  tir-aad  fro  mnsr 
'..  the.surfaee^f  J^eodoagJi'  by^neaiii^  of  nmririiwi!y»  and.in 
.  £Te  mkiBtes  the  dongkis  patfecdy.^caded.  Tlie  4riwet 
kmf .  4ough  ^aboat  .'Iwo'-indies  thiek),  is  tfani'  oat .  iato 
,)|iieees*luilfia  yard  square^^which'^paisivactera  seoosd 
set  of  rollers,  bjnuvUeh.eaeh  pteee  ^is'eQEteaded^to  the 
.«e  iof  ax  feet  by  thxee^^Aad  reduoed  lo  4iie;pioper 
i:^&kkiieB&  for  biseusls. 

.This  sheet  of  doagb  is  now  to  be  OBtupiAto'tisoiiits, 

uuudao  fMfft  of 'the  openAioiis  is  now  beMtfful  than  the 

.jBodeby  wbieh^this.  b  aceomplii^ied.      Tbe-doeg^  is 

brought  undera  stampiDg'Or  outting^4mt  press,  similar 

/in  effeety  but- not  in  detail,  to'l^t  b^rwhich  circular 

T^eoes  hr  coins  are  eat  out  of  a  sheet  of  metal.  A  series 

-of  sharp  knives  are  so  arranged  that  by  one  movement 

:.tliey  out,  out  of  a  {»ece  of  dough  a*  yard  square,  about 

sixty  hexagorndL  bkeints.    The  reason  Ibr  a  hezagonal 

(flz-«ided)  shape  is/  that  not  a  partide.of  -vrasle  is  thereby 

cocsasioned,  as  the  aides  of  thehen^onals  aoewrately'flt 

nto  those  of  the  adjoiolng  biseuits;  •  whereas  eiienhu* 

pieces  .cut  .out  of-  a  iarge  aurfitee  always  leaye  meant 
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spaces  between.  That  a  flat  sheet  can  be  diyiaed  into 
hexagonal  pieces  without  any  waste  of  material,  may  be 
seen  from  the  prefixed  cut.  Each  biscuit  is  stamped 
with  the  king's  mark,  the  number  of  the  oven,  &c.,  as 
well  as  punctured  with  holes,  by  the  same  movement 
which  cuts  it  out  of  the  pece  of  dough. 

The  hexagonal  cutters  do  not  sever  the  biscuits  com- 
{detely  asunder ;  so  that  a  whole  sheet  of  them  can  be 
put  into  the  oven  at  once  on  a  large  peel  or  shovel 
adapted  for  the  purpose.  About  ten  or  twelve  minutes 
are  sufficient  to  bake  them:  they  are  then  withdrawn, 
and  broken  asunder  by  the  hand. 

The  com  for  the  biscuits  is  purchased  at  the  markets, 
and  cleaned,  ground,  and  dressed  at  the  government 
mills ;  in  quality  it  is  a  mixture  of  fine  flour  and  mid- 
dlings, the  bran  and  pollard  being  removed.  The  ovens 
for  baking  are  of  wrought-iron,  with  an  area  of  about  a 
hundred  and  sixty  square  feet.  About  112  lbs.  weight 
of  biscuits  are  put  into  the  oven  at  once ;  this  is  called  a 
siMf,  and  18  reduced  to  about  100  lbs.  by  the  baking. 
From  twelve  to  sixteen  suitg  can  be  baked  in  each  oven 
every  day,  even  by  the  hand  process ;  but  it  is  probable 
that  the  machine-made  biscuits  might  be  bakeil^ith 
much  greater  rapidity  when  required.  The  men  engaged 
are  dressed  in  clean  check  shirts,  and  white  linen  trowsers, 
•apron,  and  cap ;  and  every  endeavour  is  made  to  observe 
the  most  scrupulous  cleanliness. 

A  few  remarks  may  here  be  made  on  the  comparative 
merits  of  the  hand  and  the  machine  processes.  If  the 
meal  and  the  water  with  which  the  biscuits  are  made  be 
not  thoroughly  mixed  up,  there  will  be  some  parts 
moister  than  others.    Now  it  was  formerly  found  that 
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£he  dough  was  not  well  mixed  by  the  arms  of  the  work- 
man ;  the  consequence  of  which  was  that  the  dry  parts 
became  burnt  up,  or  else  that  the  moist  parts  acquired  a 
peculiar  kind  of  hardness  which  the  sailors  called 
"  flint :"  these  defects  are  now  removed  by  the  thorough 
mixing  and  kneading  which  the  ingredients  receive  by 
the  machine.  500  lbs.  of  dough  is  mixed  by  the  machine 
in  two  minutes,  and  kneaded  in  four  or  five  minutes ; 
and  it  need  hardly  be  said  how  much  quicker  this  is  than 
men's  hands  could  effect  it.  The  biscuits  are  cut  out  and 
stamped  dxty  at  a  time,  instead  of  singly,  and  thrown 
into  the  oven  a  sheet  at  a  time,  instead  of  singly :  besides 
Jie  time  thus  saved,  the  biscuits  become  more  equally 
oaked,  by  the  oven  being  more  speedily  filled.  The 
oine  ovens  at  Gosport  used  to  employ  45  men  to  produce 
ibout  1500 lbs.  of  biscuit  per  hour:  16  men  and  boys 
will  now  produce,  by  the  same  number  of  ovens,  12,000 
biscuits  per  hour. 

The  comparative  expense  is  thus  stated : — ^Under  the 
old  system,  wages,  and  wear  and  tear  of  utensils,  cost 
about  Is.  6d.  per  cwt.  of  biscuit :  under  the  new  system, 
the  cost  is  6d,  The  bakehouses  at  Deptford,  Gosport, 
and  Plymouth  could  produce  seven  or  eight  thousand 
tons  of  biscuits  annually,  at  a  saving  of  12,000^.  per 
annum  irom  the  cost  under  the  old  system.  The  advan- 
tages of  machine-made  over  hand-maae  biscuits,  there- 
fore, are  many : — quality,  cleanliness,  expedition,  cheap- 
ness, and  independence  of  government  contractors. 


(  a«  ) 
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/Tmn  Porter  Breweiie8<>f  theoietropolkareAiiioii^yie 
snost  gigantic  esteblwhrnents  m  the  kingdom.  Tkore  is 
.one  of  them  which  occupies  an  area  of  eight  «cres ;  •  «ad 
«il  of  them  reckon  their  dimensions  by  acses  rathes  than 
feet.  The  aramgemeats  for  storing'  the  malt  and  hops, 
the  supply  of  water,  the  boilers  for  heatijig  the  «water 
4md  bdliAg  the  hops,  the  '^ backs"  and  tuns,  the  vats 
and  casks,  the  coolers  and  other  vessels-<4nake  together 
An  assemblage' which  never  fiuls  to  astonish  a  visitor. 

The  main  object  in  brewing  is  to  extract  from  eom  a 
sweetish  substance,  which,  when  boiled  with  water,  fer- 
mented, and  otherwise  heated,  shall  constitute  beer  or 
ale.  Asameuisof  facilitating  this  operation,  the  com 
is  converted  into  ^^malt"  before  b^g  broiighttothe 
brewery ;  the  processes  of  a  ''malt-kiln"  havu^for  their 
object  to  change  the  nature  of  the  meal  withiil  the  gnon 
by  heat  and  moisture.  The  malt  i&gromiid  by  ^e  usual 
kind  of  appamttis,  'and  is  d^)08itttd  in  a  kirge  vassel 
called  a  ''mall-case,"  which  is  situated  over  a  nndi 
larger  one  called  the  "mash-ton."  The ;iilfdtM»se«is 
merely  a  receptacle  to  hold  sufficient  malt  for  one  mash- 
ing, until  such  time  as  that  process  is  to  be  conducted, 
and  when  this  time  arrives,  valves  are  opened  in  the  bot- 
tom of  the  malt-case,  whereby  the  malt  speedily  falls  into 
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the  '  mash-tun.'  This  last-named  vessel  is  circular,  and 
is  provided  with  a  double  bottom,  the  upper  surface  of 
which  is  pierced  with  very  small  holes ;  the  space  between 
the  two  bottoms  is  placed  in  communication  with  the 
oopper  by  means  of  a  pipe,  and  a  few  large  holes,  closed 
irith  plugs  or  taps,  occur  in  the  lower  or  true  bottom. 

This  being  the  arrangement,  and  the  mash-tun  being 
supplied  with  malt,  a  proper  quantity  of  water  is  allowed 
to  flow  from  a  large  copper  to  the  space  between  the  two 
bottoms  of  the  tun ;  and,  percolating  upwards  through  the 
^mall  holes,  it  mixes  with  the  malt.  The  malt  and  thB 
wAter  are  then  stirred  about  by  means  of  a  mashing-ma- 
chine  set  in  rotation  by  a  steam-engine ;  and  after  this 
has  continued  for  a  certain  length  of  time,  the  water, 
which  now  contains  a  large  proportion  of  malt-extract,  is 
allowed  to  flow  from  the  tun  into  a  square  vessel  beneath 
called  an  'under-back,'  the  taps  in  the  bottom  being 
turned  on  for  this  purpose,  and  the  holes  in  the  false 
bottom  being  too  small  to  allow  any  of  the  malt  to  pass* 
The  liquor  thus  produced  is  called  *  wort.' 

A  pump  is  next  brought  into  requisition,  to  pump  the* 
wort  from  the  *  under-back*  into  the  copper.  Hera, 
for  the  first  time,  our  attention  is  directed  to  the  hops. 
Most  persons  are  aware  that  it  is  the  flower  of  the  hop- 
plant  which  goes  by  the  general  name  of  hops,  and  that 
this  imparts  a  peculiar  bitter,  without  which  beer  would 
not  be  recognised  as  such.  The  hop-flowers  are  pressed 
into  large  canvass  bags,  and  in  that  state  conveyed  to  the 
brewery,  where  thejr  are  ranged  in  large  warehouses 
near  the  brewhouse  till  wanted.  The  bags  are  conveyed 
to  1}ie  brewhouse,  thence  to  the  upper  part  of  the  copper, 
and  the  hops  thrown  in  at  a  door  in  the  copper  called 

G 


the  *■  man-hole'  (thb  being  the  hole  at  which  die.  men 
go  in  to  clean  tiie  copper  after  each  brewing).  The. 
wort  and  the  hope  are  dvsn  boiled  togeliier^  until  tha 
flttfour  of  the  latter  ia  aufficiendy  imparted  to  the  fonBer, . 
the  hope  being  coostandy  stiired  by  arotatuiig  "wx»1m«<» 
called  a  *  rovser/ 

The  boiled  wort  next  descends,  through  a  shoot  or 
tnmk,  ih>m  the  boiler  toa  yery  laige  square  yessely  called 
a  '  hop-back/  As  the  hops  as  well  as  the  liquid  descend 
through  the  shoot,  the  hop*back  is  proyided  with  a  per^ 
forated&lse  bottom,  through  which  the  wort  flowe,  lear- 
ing  the  hops  aboye  the  perforation.  The  capadty  of  the 
hc^K-baek,  in  some  of  the  large  breweries,  is  as  much  aa 
four  thousand  cubic  feet ;  and  when  filled  with  boiling 
iirort  and  hops,  the  clouds  of  steam  rising  from  the  open  • 
sui&ce  are,  as  may  easily  be  imagined,  most  profuse. 

The  wort  is  pumped  from  the  hop-back  into  '  coolers ;' 
but  before  we  follow  it  in  this  process,  it  may  be  desir- 
able to  say  a  few  more  words  respecting  the  brewing. 
The  fermentable  matter  obtamed  from  the  malt  is  not  all 
extracted  at  one  time;  and,  therefore,  the  'grist*  is 
coyered  with  hot  water  two  or  three  times,  the  extract 
or  infiiBion  each  time  bemg  called  a  '  mash.'  The  hops, 
in  like  manner,  do  not  lose  all  their  yaluable  qualities  by 
once  boiling,  and  are,  therefore,  used  again,  in  fresh 
portions  of  boiling  wort.  In  order  to  convey  the  drained 
hops  back  again  to  the  copper,  two  plans  are  adopted. 
In  one,  a  number  of  men  strip  off  their  upper  garments, 
and  get  into  the  hop-back,  where  they  shoyel  the  wet 
hops,  still  scalding  hot,  into  a  tob  or  bucket,  which  is 
drawn  up,  wheeled  along  a  stage,  and  emptied  into  the 
coppers :  this  operation  has  rather  an  extraordinary  ap> 


pearaaoe^  for  the  men  am  enveloped  in  steraiy  and  ace 
moreover  liable  to  sevwe'  iKgory  if  ai^  of  the  hot  wet 
hop»  toueh  the"  vfp^pm^BsdimidoAteA  partB  ^  thei^  bodttf; 
In  the  other  method,  the  hops  are  raiaed  to  the  boiler' 
by SL.eaBimaote  someHimg  likeihebudtetstof a dredgk^ 
in^-machine ;  it  is  called  a '  Jaeob's  ladder/  wfaidi  dips 
at  the  loworend  into  the  ho|>*baek,  and  empties  the  hops^ 
into  the  boilen  atrthe  tap.  When  the  malt  and  the  hope 
are.  thonraghl^  spent^  they?  are  thrown  into  the  street, 
and  -^ence  carted  away,  the  one  under  the  name  oi 
'  grains,'  to  be  used  as  food  for  cattle  and  swine,  and  the 
other  as  manure. 

The  first  process  neoeseary  afler  draumig  from  the 
hops  is  a  rapid  cooling;^  which  is  eiKcted  in  a  manner 
somewhat  sinking  to  ajftranger.  At!;tfae  uppei^part  of 
a  lofty  building  are  spacious  cooling^ocH^ ;  the  sides  of 
the  rooms  being  open  fiir  the*  free  aceess-  of  air.  Each 
floor  is  of  immense  extent,  per^Mstiy  levdrandperfectiy 
clean,  and  in  smne  cases  expoaw  a  surfiwe  of  not  less 
than  ten  thonsand  scpiare  feet.  The  floor  is  divided,  into 
compartm^bi  by  raised  ledge8v&.&w  indies  in  height, 
and  into  th^compartmonts.  thus  formed-  Ihe  h»t  beer  or 
wort  is  pumped  from  the  hop-back.  The^suHace  of  the 
stratum  of  beer  being  so  very  ^arge  in.  proportion  to  the 
depth,  the  air  whidii  is  wafted  over  it  from  the  open 
sides  of  the  room  cools  the  beerrinra  short  space  of  time. 
In  some- particular  states  of  the  weatii6i^.  when  the- beer 
is  not  cooled  wHh  sufSeienfexapldity  by  these*  maaits,  it 
is  passed  through  a  refrigesatxnr;  in  which .  it  is'  bssught 
into  dose"  connection  witlt  odd  spring  waim*,  thus  effect- 
ing a  rapid  reduction,  of  temperature. 

The  cool  beer  or  wort  is  allowed  to  flfcw  into  enormous 
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fqaare  fermeDtiiig  vcMeli,  technioJIy  celled  '  squares  ;' 
and  in  these  wooden  vessds,  which  stHnetJmes  hold 
fifteen  hundred  bairelt  of  beer  eacfa,  the  liquid  it  fer- 
mented with  jeast  for  a  certun  Bpace  of  time.  On 
ascending  a  ladder  to  took  into  one  of  tbete  squares,  a 
victor  would  remark  the  singular  appearance  of  the  thick 
masses  of  yeast  covering  the  suriace  of  the  beer,  aod  still 
more  the  suffocating  fiunes  of  the  gH  which  emanated 
ftvm  it  and  hovered  in  a  kind  of  mist  o-rer  the  surface. 

In  a  spacious  room  called  the  <  tun-room,'  are  Dumer- 
ous  vessels  called  'rounds;'  and  pipes  and  cocks  are  so 
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arranged  at  the  bottom  of  each  A  to  allow  them  to  be 
filled  with  beer  from  the  fermenting  aqnares,  at  a  certain 
ftage  in  the  process.  Between  the  rows  of  vessels  are 
long  troughs,  into  which  the  yeast,  worked  off  hj  the 
beer  through  a  hole  in  the  top  of  each  vessel,  is  con* 
ducted  along  a  sloping  shoot  or  channel,  a  mode  of  ar- 
rangement represented  in  the  prefixed  cut.  This  pro- 
cess of  working  off  the  yeast  is  called  *  cleansing/  and  is 
important  to  the  future  quality  of  the  beer ;  and  although 
it  18  a  process  somewhat  dirty  and  unpleasant  in  small  or 
domestic  breweries,  yet  in  the  large  establishments  all  is 
clean,  regular,  and  orderly ;  indeed  this  is  not  the  only 
proof  which  such  an  establishment  afibrds,  that  the  large 
extent  of  the  operations  is  the  very  circumstance  which 
leads  to  cleanly  and  orderly  arrangement,  from  the  ab- 
solute necessity  of  economising  room  and  time. 

Next  comes  the  use  of  the  vaiSj  in  which  the  beer  is 
stored  when  fermented.  In  one  giant  establishment, 
which  may  be  taken  as  a  type  of  others,  these  vats  are 
conteined  in  a  series  of  store-rooms,  apparently  almost 
interminable.  Ranges  of  buildings,  branching  out  north , 
south,  east,  and  west,  are  crammed  as  full  of  vats  as  the 
circular  form  of  the  vessels  will  permit ;  some  larger  than 
others,  but  all  of  such  dimensions  as  to  baffle  one's  com- 
mon notions  of  *  great '  and  '  small.'  Sometimes,  walking 
on  the  earthen  fioor,  we  pass  immediately  under  the 
ranges  of  vats  (for  none  of  them  rest  on  the  ground), 
and  might  then  be  said  to  have  a  stratum  of  beer  twenty 
or  thirty  feet  in  thickness  over  our  heads ;  at  another,  we 
walk  on  a  platform  level  with  the  bottom  of  the  vats ; 
or,  by  ascending  steep  ladders,  we  mount  to  the  top,  ana 
obtain  a  land  of  bird's-eye  view  of  these  mighty  monsters 


'WiAoiit  a  guide,  h  would  be  inpoBBible  to  tell  whicb 
'w>7'i*««re  tren£ng,  ^through  the  lal^nth  of  buildmg^j 
snd  bfy,  mrranaded  on  all  sides  by  'vMs.  The  space 
aeinipied  Mistorfrjraoms  inaf  in  SMnemeanire  be  judged, 
wfaen^we  stats  that  there  me  me  hundred  and  £11:7  vats, 
'  the  Bverige  capacHj  of  each  of  which,  large  and  small 
Cc^etlwr,  ia  irpwmrd»  of  tiiirty  tboosand  galtcms.  The 
town  «f  Haidelbei^,  in  Gennany,  has  gained  a  sort  of 
mietmty  forpoaseaeiiigataii  of  vast  dimeosionB,  capable 


of  holding  seven  bundred  tiogsheads  of  wne ;  but  ftere 
ftre  scTeral  vats  anuKig  those  here  mentiaaed,  in  each  of 
irhich  -the  Heidelbei^  ton  voM  hire  "ample  verge 
andBp&ce"  to  swim  about.  Prefixed  ii  a  iteteh  of  cae 
of  these  large  vats,  each  of  irhich  contuns  about  three 
Qieusand  burels,  of  thirty-iix  gallons  each,  and  weigbs, 
when  full  of  porter,  about 'five  hondred  tone. 

Next  enaoea  the  process  of  filling  the  batU«ith  beer. 
The  butts  inwUdithe  beer  is  convej'ed  to  the  poldiuans. 
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and  which  are  so  well  known  in  the  streets  of  London, 
contain  one  hundred  and  eight  gallons  each.  An  India* 
rubber  hose,  similar  in  form  to  those  which  are  attached 
to  fire-engines,  is  connected  at  one  end  to  a  hole  ia 
one  of  the  vats,  and  at  the  other  to  the  bung-hole  of 
the  butt,  the  latter  being  placed  on  the  ground  with  that 
hole  uppermost.  Then,  by  means  of  a  tap  or  valve  go- 
verned hy  a  handle,  the  beer  is  made  to  flow  from  the 
vat,  through  the  leather  hose,  to  the  butt  or  barrel ;  and 
when  one  butt  is  in  this  way  filled,  the  end  of  the  hose 
IS  quickly  transferred  to  the  hole  of  a  second  butt,  which 
IS  filled  in  a  similar  manner. '  The  prefixed  cut  repre- 
sents a  man  engaged  at  this  process  of  '  drawing-ofi^,' 
which  is  effected  in  cellars  on  the  level  of  the  ground. 
Some  of  the  store-vats  are  ranged  round  these  cellars ; 
while  those  which  are  at  a  greater  distance  are  placed  in 
connection  with  the  cellars  by  pipes  and  hose. 

Most  persons  perhaps  are  aware  that  malt  liquors,  after 
fermentation,  require  a  process  called  '•  fining,'  to  render 
them  more  clear  and  transparent.  The  liquid  with  which 
this  is  efiected  is  made  at  the  brewery.  The  *  fining- 
house'  contdns  large  square  vessels,  and  on  visiting  the 
building  where  the  manufacture  takes  place,  we  found 
that,  small  as  is  the  quantity  required  for  each  butt  of  beer^ 
the  process  is  conducted  on  a  considerable  scale.  The 
building  is  at  the  left  hand  of  the  principal  entrance  to 
the  brewery,  and  consists  of  three  or  four  stories  or  tiers, 
each  filled  with  square  vessels,  in  which  the  fining  liquid 
(a  solution  of  isinglass  and  other  analogous  substances) 
is  prepared.  A  very  small  quantity  of  this  liquid  is  used 
to  every  butt  of  beer. 

In  every  large  brewery  there  is  always  kept  at  hand 


BBEWIKG  OF  MALT-UQU0B8.  37 

a  yast  number  of  butts  and  barrels.  These  are  brought 
empty  from  the  cellars  of  the  publicans,  to  be  repaired 
and  cleansed  before  again  using.  One  of  the  most  un- 
deviating  rules  in  these  establishments, — the  golden  rule, 
indeed, — is  to  observe  the  greatest  cleanliness  in  every 
part  of  the  processes ;  nearly  every  vessel,  large  and 
small,  however  frequently  it  may  be  emptied  and  filled, 
and  in  whatever  part  of  the  operations  it  may  be  em- 
ployed, is  cleansed  after  each  time  of  using ;  according 
to  the  nature  or  condition  of  the  liquid  contained  in  the 
vessel,  so  is  there  a  particular  mode  of  cleansing  adopted. 
The  butts  in  which  the  beer  is  conveyed  from  the 
establishment  are  especially  attended  to'  in  this  re- 
spect. There  is  a  cleansing  or  steaming  house,  in  which 
the  process  is  conducted  in  an  ingenious  manner.  The 
butts  or  barrels  to  be  cleansed  are  ranged,  a  certain 
number  at  a  time,  round  the  sides  of  the  building,  im- 
mediately over  a  horizontal  pipe  containing  steam  from 
an  adjacent  boiler ;  and  from  this  pipe  a  number  of  jets 
or  short  pipes  branch  upwards,  and  pass  into  the  bung- 
holes  of  the  casks,  one  to  each  cask. 

But  these  casks  are  not  only  cleansed  after  every  time 
of  using,  they  are  also  inspected  and  measured,  and  if  any 
leakages  or  injuries  appear,  the  means  of  repair  are  at 
hand.  Adjoining  the  building  where  the  cleansing  is 
effected  is  generally  a  very  large  cooperage ;  here  may 
be  seen  casks,  old  and  new, — iron  hoops  that  had  seen 
hard  service,  and  others  destined  to  replace  them, — 
staves  of  various  shapes  and  sizes, — and  all  the  tools  and 
working  apparatus  necessary  for  a  cooperage  on  a  large 
•cale.    The  sale  of  beer  from  some  of  the  large  brew- 

c3 
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eries  u  aoenofnoos  as- to  neqiwe  tlie  weolsuly  or 
sewnty  tiiomaiid  butts  and  bwisls.  J.. 

It  has  not ftrmodpiurt  of  onr  objecttto  detail  the.maar 
ber  of  houni' enjoyed  ioifttdii  part  of  the<  brawtng  pRK 
oenea,.  norifae  particaJar  time. of  day  at  which  th^ 
commence;  but  the  readep  wiU  pnobaUy  suppose  that 
the  operationB-ane  continued  by^  night  as  well  as  by  day. 
The  coppeift  are  almost  unintemiptedly  in  use,  and 
rdaysGdP  workmen. snooeed  each  other  to  attend  them* 
Bot  not  only  within  the  brewhouse  is  aetiTity  displaced 
betimes  in  Ihe  momiii^ ;  in  the  open  eourt,  long  befof« 
sleepy  London  has  roused  its  head^  the  draymen  are  busy 
in  luiuling  up.  the  butto  ofhew,  and  placing  them  on:  the 
•dmys.  So.many  butts  am  sent  out  from  the  establish- 
ment every  day,  and  the  advantage  of  conveying  them. 
in  drays  through  the  metropolis  at  as  eariy  an  hour  aa. 
posfible  is  so.  great,  that  by  four  o'clock  in  the  morning 
allis  busde  and  acttwly;  clerks  and  foiiemen.  superin- 
tending the  operations^  and  men' working  the  cranes  by 
which  the  butts  are  lifted  from  the  eeUars:  to  the  drays; 
The  form  of  these  drays,  of  whioh;  eighty  or  a.  hundred 
are  sometimes  emfdoyed.by  one  firm,  is  familiar  enough 
to  every  Londoner. 

The  horses  for  a  great  brewery  are  as  much  attended 
to  as  any  other  part  of  the  arrangement.  The  stables 
(where  sometimes  two  hundred  horses  ai»  kept)  exhil»t 
the  same  cleanliness  and  order  as  so  many  other  parts 
of  the  establishments  present.  Thera  is  usually  a  lai^ 
paved,  court,  around  which:  are  the  stables  and  subsidiary 
offices;  here,  a  dwelling-house  and  laboratory  for  the 
veterinary  surgeon,  under  whose  care  the  health*  of  the 
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v»faiablei«tud  -is  .pkced ;  tkera^  afblackHBWfs  ^^Kip,  pro- 
rvided  wilhthfrSMeaMa7*ainii9e]iisnteibe  ttumag  hones ; 
iurtheron,  a  kBmess-«nMikcrVjdnp,  wlwre  Moessaty  le- 
puvB  to  the  faaniass  «re  «ffi9Qtad.  .Bat  Hw  fmcipal  of 
these  buildings  are,  as  may  be  supposed,  the  stables,  in 
.one  establishment,  tbe  .stableB  ^occupy  a  nnge  nearly 
-ifaree  .bundrad  feet  in  lengitfa.  A  Jt^mae  ^pange  leads 
.througbont  from,  end  to  end,  theiiowcs  tasingi  ranged  on 
ehher  ffikle  iriih  great  legulanty ;  ^aUeries^r  U^  ibr 
parOTender above Jihem.;  and  an>  open  spoce'&rTentilation 
along  the  middle  of  the  stables.  At  one  end  of  the  long 
stable  Is  a  building  in  which  the  rproyender  .is  prepared 
for  the  horaes :  a  small  8team*engine,  of  fire  4tr  ox  horae- 
power,  works  machinery  l^  which  die  xnts  :are  braised 
or  crushed  before  being  given  to thehones  (a'modem 
practice,  productive  of  much  benefit  to  the  hei^th  of  the 
animal) ;  and  another  machine  by  which  the  chaff  is  cut. 
By  an  ingenious  arrangement,  the  waste  steam  from  this 
engine  can  be  directed  into  a  water-trough,  whereby  any 
desired  temperature  may  be  given  to  the  water  which 
the  horses  drink. 

Many  of  the  great  breweries  prepare,  on  the  spot,  the 
inscription«be«nxls  which  relate  to  " &  Co.'s  En- 
tire ;*'  a  phraseology  requiring  a  little  explanation.  It 
appears  that  in  by-gone  times,  beer-retailers  were  wont 
to  sell  a  kind  of  liquor  called  half  and  half,  that  is,  half 
ale  and  half  *  twopenny,'  which  had  to  be  drawn  from 
two  casks.  Afterwards  a  taste  was  gradually  acquired 
for  '  three-threads,'  a  compound  of  ale,  beer,  and  two- 
penny, which  the  retailer  was  necessitated  to  draw  from 
three  casks ;  a  process  so  troublesome,  that  it  led  to  the 
brewing  of  a  kind  of  beer  which  should  combine  the 
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qnalitieft  of  these  three  sorts,  and  which,  bdng  drawn 
entirely  from  one  cask,  obtained  the  name  of  entire  butt 
beer.  The  circumstances  under  which  the  necessity 
arose  have  long  since  passed  away ;  but  the  term  is  still 
retuned. 

The  wealth  of  the  great  brewing  firms  is  proverbial. 
It  is  well  known  that  Dr.  Johnson  was  intimate  with 
Thrale,  the  predecesoor  of  Barclay  and  Perkins  in  the 
monster  brewery  at  Southwark;  and  Boswell  relates, 
that  *'  When  the  sale  of  Thrale's  brewery  was  gcnng^ 
on,  Johnson  appeared  bustling  about,  with  an  ink-horn 
and  pen  in  his  button-hole,  like  an  exciseman;  and 
on  being  asked  what  he  reaUy  considered  to  be  the  value 
of  the  property  which  was  to  be  disposed  of,  said,  <  We 
are  not  here  to  sell  a  parcel  of  boilers  and  vats,  but  the 
potentiality  of  growing  rich  beyond  the  dream  of  ava- 
rice.' " 
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CHAPTER  III. 

DisrriLLATioir  Aim  BxcriFTiiro  of  spibits. 

The  distilling  of  sjnrits  or  alcoholic  liquors  from  vege- 
table products  isy  in  a  chemical  sense,  much  more  remark- 
able than  brewing ;  since  it  calls  for  a  much  more  ex- 
tended tnun  of  operations,  comprising  in  fact  brewing  as 
well  as  distilling. 

It  may  be  premised,  in  general  terms,  that  all  kinds  of 
grain,  such  as  wheat,  rye,  barley,  oats,  &c.,  whether  in 
the  raw  or  the  malted  state,  as  well  as  the  juices  of  fruits, 
of  the  sugar-cane,  of  potatoes,  of  beet-root,  and  of  many 
other  vegetable  substances,  contain  certain  elements 
which,  by  peculiar  processes,  are  capable  of  being  con- 
verted into  alcohol  or  spirit.  Distillation  always  forms 
one  of  these  operations ;  but  it  is  preceded  by  others 
which  vary  according  to  the  nature  of  the  ingredients 
employed.  The  various  liquids  known  by  the  names  of 
brandy,  rum,  whisky,  hoUands,  g^,  spirits  of  wine, 
cordials,  and  compounds,  all  contain  the  alcoholic  prin- 
ciple, developed  by  the  process  of  distillation.  French 
brandy  is  produced  firom  wine  ;  West  Indian  rum  from 
sugar  or  molasses ;  and  British  spirit,  whether  called  by 
the  name  of  spirit  of  wine,  British  brandy,  British  rum, 
whisky,  or  gin,  from  com.  In  every  case  the  substance 
which  undergoes  the  process  of  distillation  is  a  sweet 
liquid ;  but  the  means  whereby  this  sweetness  or  saccha- 
rine quality  is  brought  about  differ  according  to  circum- 
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stances.  The  different  qualities  presented  by  these 
various  liquids  depend  partly  on  the  alcoholic  strength, 
partly  on  the  substances  whence  they  are  produced, 
partly  on  the  berries,  herbs,  and  seeds  with  which  they 
are  flavoured,  and  partly  on  the  mode  in  which  the  ma- 
nufacture is  conducted. 

The  reader  will  be  prepared  to  understand,  then,  that 
the  operations  of  a  British  distillery  relate  to  the  extrac- 
tion of  the  aleoh<^c  principle  from  various  kinds  of 
grain ;  and  as  this  extract  is  in  fact  eonverted  into  a 
kind  of  beer  before  that  change  is  induced  which  leads  -io 
the  production  of  spirit,  it  follows  that  many  of  the 
operations  of  a  distillery  resemble  those  of  a  brewery. 
The  brewer  and  the  distiller  iUke  extract  a  sacchariiie 
substance  from  grain  (principally  ^maiied  in  respect  to 
brewing,  but  more  generally  tmc  finr  distilling),  by  the 
process  of  *  mashing;'  and  alike  ^subject  this  sweet 
liquid,  called  *  w«rts,'  to  fermentation.  The  fermented 
liquor,  modified  in  a  particular  way,  forms  *  beer'  at  the 
brewery ;  whereas  in  a  distillery  it  obtains  ike  name  ot 
<  wash,'  and  is  the  liquid  which  tmdeigoes  the  aubaequent 
process  of  disdllatifHi. 

Extracting  the  Wort, 

The  staple  ingredient,  then,  at  a  distillery,  is  .grain, 
and  this  is  brought  into  the  establishment  to  be  staved 
for  use.  Malt,. as  before  exj^ned,  is  barley  which  has 
undergone,  on  the  premises  of  the  maltster,  a  process 
calculated  to  render  it  more  fitted  for  the  pi^'poees  of  the 
brewer  than  barley  or  other  gnan  in. the  raw  or^unmalted 
state ;  but  the  distiller  can  employ  either. raw  or. malted 
gram  according  to  circumstanees.     Malt  beoig  .much 


more  «ip«uive  on  acoount  of  the  doty,  than  mv  puiOf 
the  dietiUae  umi^j  empkifs  m  little  of  the  former  u  the 
natureof  the  im)«B» requires.  The  prapartion now fr^ 
quentlj  used'  ia  one  part  of  malt  to  t»)  or  twelve  of  nw 
grain ;  the  raw  grain  being  varying  miztnrea  of  wheat, 
barley,  rye,  and  nets,  according  to  the  state  of  the  mar- 
ket ;  but  moM  than  half  of  the  entire  ingredients  if 
generally  raw  barley. 

When  abodt^  be  grounds  into  me^,  the  grdn  is  con- 
veyed to  a  room  immedistely  over  the-  mill-room,  and 
diacharged  throngh  trap-dsors  in  the  floor  into  channel! 
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whicL  conduct  it  to  the  millstones.  There  are  mill- 
etooea  nhicb  ^nd  all  the  raw  grain ;  while  the  malt  is 
passed  through  a  '  crushiDg-mill,'  consisting'  miunlj  of 
two  rollers  placed  nearly  in  contact.  The  ohject  of  this 
difference  is,  that  the  distiller  requires  Id  ctuiA  the  malt, 
instead  of  grinding  it ;  the  internal  substance  being  bj 
this  means  softened  or  disintegrated  without  cutting  the 
husk,  a  precaution  which  is  not  found  necessarj  in  the 
case  of  raw  grun.    In  some  disdtleries  the  mill-itones^ 
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channels,  and  bags  are  arranged  as  sketched  in  the  two 
previous  cuts.  The  mill-men  fasten  sacks  to  the  openings, 
and  thus  receive  the  meal  as  it  descends  heated  to  a  tem- 
perature of  perhaps  100'^  by  the  friction  of  the  stones. 
In  the  cuts,  the  first  division  shows  the  operation  of  the 
millstones  in  the  room  above ;  and  the  second  shows  the 
reception  of  the  ground  meal  in  the  roo«i  beneath. 

The  meal,  when  ground,  passes  from  the  mill  to  the 
brewhouse,  where  are  large  coppers,  each  provided  with 
a  fireplace  underneath,  and  the  whole  capable  of  contain- 
ing several  thousand  gallons ;  these  are  for  the  purpose 
of  heating  the  water  wherewith  the  brewing  process  is 
effected.  The  most  important  vessels  in  the  brewhouse 
are  the  '  mash-tuns  ;'  these  are  cast-iron  circular  vessels, 
each  provided  with  a  double  bottom,  one  above  the  other, 
having  a  small  vacancy  between  them,  and  the  upper 
one  being  pierced  with  small  holes  an  inch  or  two  apart. 
From  the  middle  of  each  tun  rises  a  vertical  shaft,  set  in 
motion  by  a  steam-engine,  and  acting  upon  horizontal 
arms,  studded  with  spikes  or  pins  on  all  sides :  this  ap- 
paratus, by  rotating  both  horizontally  and  vertically, 
effectually  stirs  and  agitates  any  ingredients  which  may 
be  in  the  tun. 

All  being  ready  for  the  brewing,  hot  water  is  admitted 
to  the  '  mash-tuns '  by  pipes  leading  from  the  coppers ; 
while  ground  meal  is  thrown  in  at  the  open  top  of  each 
tun.  The  sacks  of  ground  meal  are  stored  in  the  mill 
adjoining  the  brewhouse,  and  are  conveyed  into  the 
masn-tuns  by  various  means,  according  to  the  arrange- 
ments of  the  distillery.  The  crushed  malt,  the  ground 
grain,  and  the  hot  water,  being  admitted  into  the  tuns  in 
the  requisite  proportions,  the  rotating  stirrer  or  *  mash- 
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iiif-macliine '  is  .put  into  aotian,  whtrefayfehe  aoiidiiiid 
hqmd  ingnadientB  jote  so  ooofilBtelj  mixed  «p  together 
that  the  water  lis  eadiled  to  eKl»ct:theriMdiaiiiie  iei&- 
jneats  £rom  the  meal.  Men  are.  abojemployed  with  long- 
lumdled  instnimeiits  to  atir  the  aediBieiity  which  might 
otherwise  renuda  at  the  bottom.;  taiid  «  aoene  is  then  pa:^ 
aented  such  as^  shown  in  the  ^eut.  These  openiti<^ 
contiuue  for  two  w  three  hours,  duriag  which  a  stiiking 
diemical  change  ha^been  ^iog  on.  Meal  conaiats  .pikh 
■cipall^  of  gluten  andaftiPcA;  and  by  the  agency  of  wiiter 
aiid.a  aiiffident  ten^mntaze  this  atansb  becomes  coo- 
-Terted  into  sugar.  The  pificise  ez|»laBAtion  of  this  chang^ 
involves  chemical  niceties,  into  which- we  need  not  enter; 
but  it  will  be  sufficunt  to  sdyythat  the  water,  converted 
into  *  worts '  by  the  process  of  maahing,  acquires  a  sweet 
though  sickly  taste,  arising  from  the. stasch  of  the  me^ 
having  been  cimverted  inix)  sugar. 

When  the  '  mashing '  has  been  contimied  to  a  oertain 
eiztent,  -several  pipes  are  opeaed,  through  which  the 
^worts'are  allowed  to  flow  into  cast-iron  cisterns,  or 
'  nndar^baoks,'  in  a  cellar  beneath.  The.meal.is  retained 
by  the  uj^r  or  false  bottom  of  the  mash-jbm,  which  thus 
acts  as  a  sieve  or  strainer,  allowing  nothing  but  liquid  to 
pass  through  the  .perforatioDs.  The  meal  does  not  lose 
;  all  its  sacdbarine  quality  by  this  first  mashing :  it  is 
ttiierefore  Vmashed'  a  second  aod  a  third  .time,  in  fresh 
portions  of  vmter;  producing  ^worts'  of  less  and  kss 
strength.  As,  to. the  number  of  tiaaies  that  the  mashing 
is  repeated,  the  quantity  of  water  used  for  a  given 
wei^t  of  meal  at  each  .  mashing,  the  temperature  of  the 
water,  and  the  length. of  time  during  which  Ihe  masluug 
iscontimied— ^these  ase  points  on  which  each  individual 
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manubcturereiercisee  hia^cUH'Snd  jodgment,  and  may 
possibly  Tary  couodeKbly  in  different  eatablishmeifta. 
When  the  saccharine  qualities  of  the  meal  are  as  far 
OB  possible  eitracted,  the  ireNdne,  under  the  name  of 
'  graJDs,'  is  carried  oat  to  the  grnin  rtigr'.  in  the  yard  of 
the  distillery,  thence  to  be  add  as  food  for  cattle. 

From  the  under-backs,  the  *  vods '  are  pumped  up  to 
the  coolers  or  cooling-Boors,  occupying  the  upper  porlioa 
of  some  of  the  buildings  of  the  farswhoiue.  The  floors 
are  sometimes  of  wood,  as  described  in  the  last  chapter ; 
but  occasionally  they  are  coTered  or  paved  with  cast-iron 
plates,  three  or  four  feet  wpBffe,'  and  joined  edge  to  od^ ; 
rused  ledges  are  ptaced  across  the  floors  at  ccrtma  di«- 
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tances,  to  divide  them  into  compartments ;  and  into  the 
shallow  cells  or  trays  thus  formed  the  hot  wort  is  intro- 
duced. The  whole  floor  becomes  thus  covered  with  a 
stratum  of  hot  liquor  five^  or  six  inches  deep ;  which  is 
speedily  cooled  by  the  access  of  air  from  open  windows 
on  all  sides  of  the  coolers.  This  speedy  cooling  is  neces- 
sary to  prevent  the  acidification  of  the  sweet  wort,  a  re- 
sult which  has  a  tendency  to  follow  when  the  cooling  is 
too  slowly  effected.  Such  a  mode  of  cooling  is  very  pre- 
valently adopted  in  large  breweries  and  distilleries; 
though  in  some  cases  ^  refrigerators '  are  employed,  in 
which  the  hot  wort  passes  through  pipes  ^exposed  exter- 
nally to  a  current  of  cold  water.  It  is  merely  a  question 
of  expediency  as  to  which  method  is  employed ;  for  the 
principle  is  the  same  in  both  cases — ^viz.,  the  rapid  ab- 
straction of  heat  by  a  medium  colder  than  the  wort  itself. 
In  the  prefixed  cut  is  represented  one  of  these  floors, 
covered  with  the  hot  liquid,  and  supplied  with  certain 
pieces  of  apparatus  whereby  a  current  of  cool  air  is  more 
effectually  kept  up. 

From  the  coolers  the  wort  descends  into  the  'fer- 
menting-backs,'  or  fermenting-squares,'  a  series  of 
square  vessels  of  enormous  dimensions.  Here  the 
liquid  is  exposed  to  the  action  of  yeast,  bought  for  that 
purpose  of  the  great  porter-brewers :  the  alcoholic  fer- 
mentation ensues,  whereby  the  sugar,  which  had  been 
developed  from  the  grain  during  the  process  of  mashing, 
becomes  converted  into  alcohol  or  spirit.  This  is  one  of 
the  most  delicate  of  all  the  operations,  whether  in  a 
brewery  or  a  distillery,  requiring  extensive  knowledge 
both  of  the  principles  of  chemistry  and  of  practical  re- 
sults.   The  nature  of  the  process  may  be  briefly  ex- 
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pbnied  as  fottowi  :-*The  wort,  ia  oooseqaence  of  con- 
tnniiig  a  coosidenble  amount  of  saochaxine  matter  in 
aolutkm,  is  heavier  than  water.;  and  the  mannfactmgra 
espreaa  the  degree  of  density  b/  stating  how  many 
pounds  heavier  a  barrdl  of  wort  is  than  a  barrel  o£  waier. 
Whatever  may  be  the  strength  of  the  wort  actually  ob» 
tained  in  any  one  mashing,  the  distiller  is  coniinod  to 
oertaia  limits  when  he  transfers  the  mingled  wort  .to  the 
fermenting-tun ;  for  he  is  obliged  by  law  to  faring  the 
wort  to  a  sgBO&c  gravity  somewhere  between  1*050  and 
1*090,  water  being  1-000.  This  specific  gravity  be- 
comes gradually  lessened  in  the  fermenting-badcs,  by 
the  gradual  oonversion  of. the  sugar  into  alcohol;  this. 
latter-named  liquid  being  very  much  lighter  than  water. 
The  specific  gravity  is  in  fact  broughtdown  very  near  to 
that  of  distilled  water^  and  the  wort,  now  denontinated 
*  wash,'  may  be  considered  as  a  nuxture  of  alcohol  and 
water,  containing  a  small  quantity  of  an  essential  oil,  a 
little  saccharine  matter,  and  one  or  two  other  sub- 
stances. 

0  DtstUHng  tJie  Spirit, 

We  now  come  to  that  part  of  the  distiller's  operations 
where  it  is  desirable  to  speak  of  the  relations  between 
the  manufacturer  and  the  Excise.  The  system  of  super- 
vision whereby  the  revenue  in  spirits  is  collected  is.  a 
remarkable  instance  of  Excise  machinery ;  a  supervisiQa 
rendered  important  by  the  large  revenue  annually  col- 
lected, and  by  the  comparatively  small  number  of  esta- 
blishments from  which  the  payments  are  made.  One 
single  firm  pays  no  less  a  sum  than  300,000/.  a  year  to. 
government  in  duty  on  the  spirits  mantijGactured ;  and  as 
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thediity^  per  gaUoa  is  estoated  oil  spirits  of  one  parti* 
cukr  degnee  d  strength,  tbe  utmost,  cautioii  is  necesBBiy 
in<  testing  the  strength  of  all.  the  sfMrits  produced,  aa  a 
giianiatee  that  all  the  spirit  ptodsaeed  shall  pay  a  dutj 
extucAy  propmrtionale  botii  toils  tptao^ty  and  its  strengtlu 
Aa  agents  on  the  pert  of  the  goyemment^  there  are  exp- 
cise-officffls  alaost^onstanliy  present  at  every  distillery^ 
day  and  night.  They  sueeeed.  each  other,,  one  or  more 
at  a  time  as  may  be  neoessaiy,  after  intervals  of  eight 
hours ;  the  periods,  being  from  six  in.  the  morning  till 
two  in  the  aftemoaiy  from  thence  to  ten  at  night,  and 
firoiB  thenoe  to  six  the  next. morning.  The  readers  of  the 
public  journals  will  readily  call  to  mind  many  important 
investigations  rating  to^  these  matters; 

The  act  of  parliament  by  which  distilleries  are  now 
regulated  was  passed  in  1826.  By  its  provisions  no  dis- 
tiller is  allowed  to  commenee  <^perations  till  he  has  pro* 
cured  a  lieenoe,  whiehlicoice  is  to  be  renewed  annually ; 
nor  is  he  allowed  to  keep  on  his  premises  a  still  below  a 
certain  capacity.  The  numbw  of  stills,  chargers,  re* 
ceiyors,  &c;,  employed  by  him  is  also  placed  under  cer- 
tain restrictions ;  and  the  precise  routine  is  marked  out 
as  to  the  mode  in  whidi  the  liquid  shall  pass  from  one 
vessel  to  another,  in  the  process  of  distillation.  The 
number  of  openings  in  <  the  principal  vessels  is  expressly 
stated ;  and  the  most  scrupoloiB  care  is  taken  that  no- 
thing i^all  pass,  from  one  vessel  to  another  without  flow- 
ing through  a  pipe  provided  with  a  cock  or  valve  of 
which  the  ezcis&officer  has  the  key.  He  is  provided 
widi  keys  whereby  he  can  lock  up  the  furnace-doors, 
lock  up  the  stills,  and  in  £eu;t  exercise  a  most  thorough 
control  over  all  the  operations*.    In-order  furdier  to  fisoir 
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iitate  the  supervision  of  the  excise-officers,  the  brewing 
and  the  distilling  take  place  in  alternate  periods ;  one 
portion  of  time  being  appropriated  to  the  preparatioa 
of  *  wash,'  or  *  fermented  wort,*  in  the  brewery,  and  the 
next  to  distillation  of  spirit  from  the  wash  thus  produced. 
On  paying  a  visit  to  a  distillery,  therefore,  we  are  sore 
to  find  one-half  of  the  operations  suspended,  according 
as  it  may  happen  to  be  brewing-time  or  distilling-time. 
These  complex  arrangements  arise  principally  out  of  the 
peculiar  mode  in  which  the  duty  is  estimated,  for  not 
only  is  the  spirit  tested  as  to  quantity  and  strength, 
during  and  after  the  process  of  distillation,  but  the  spe- 
cific gravity  of  the  '  wort '  and  of  the  '  wash  *  is  taken, 
the  one  heavy  and  the  other  light,  and  an  assumption  ia 
made  that  a  given  quantity  of  spirit  will  result  from  a 
given  difference  in  these  two  specific  gravities.  If  it 
happens  that  the  actual  quantity  of  spirit,  ascertained 
after  the  distillation,  differs  from  the  hypothetical  quan- 
tity arising  from  the  previous  calculations  of  the  officer, 
he  gives  to  the  government  the  "  benefit  of  the  doubt," 
and  charges  duty  on  the  higher  quantity,  whichever  that 
may  happen  to  be. 

The  *  wort,*  or  sweet  liquor  arising  from  the  mashing, 
ferments  in  the  fermenting-backs  until  its  specific  gravity 
is  greatly  reduced,  and  its  saccharine  quality  exchanged 
for  one  more  alcoholic.  This  liquid,  now  called  '  wash,* 
i»  conveyed  to  a  vessel  called  the  *■  wash-charger,'  as  the 
first  step  in  the  distilling  process.  In  order  that  the 
intentions  of  the  law  may  be  carried  out,  which  prohibit^ 
the  simultaneous  brewing  and  distilling  in  one  establish- 
ment, the  buildings  are  detached,  or  at  least  conveniently 
divided.    The  still-house  is  a  large  building,  occupied 
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by  the  vessels  immediately  oomiected  with  the  distilla- 
tiGii ;  the  principal  of  these  vessels  being  called  '  charg- 
ers/ '  stilb/  and  '  receivers ;'  the  first  to  supply  the 
second,  and  the  third  to  receive  the  product.  In  order 
to  facilitate  the  supervision  of  the  officer,  and  to  enable 
him  to  trace  the  routine  of  processes  conveniently,  the 
legishiture  requires  that  eyery  pipe  ibr  tlie  conveyance 
of  water  shall  be  painted  black,  those  for  the  conveyance 
of '  wort  *  or  <  wash '  red,  those  for  the  product  of  the  first 
4&tillation  bhie,  and  those  for  the  finished  spirit  white. 

The  '  wash-charger,'  into  which  the  wash  is  conveyed 
from  the  fermenting-vessels,  is  a  large  iron  tank  or 
closed  cistern  capable  of  containing  about  thirty  thousand 
gallons.  By  the  express  terms  of  the  law,  this  vessel 
must  be  entirely  closed  in,  and  must  communicate  only 
with  the  fermenting-vessel  and  with  the  still,  so  that 
nothing  can  flow  into  it  except  firom  the  former,  and 
nothing  flow  out  of  it  except  into  the  latter.  In  the  top 
or  cover  is  a  small  hole,  about  an  inch  square,  Jnto  which 
the  officers  dip  a  graduated  rod ;  the  object  being  to  de- 
termine whether  the  quantity  entering  thb  vessel  is  the 
same  as  had  been  contained  in  the  fermenting-backs. 
The  officer  keeps  the  key  of  the  cocks  or  valves  leading 
into  and*from  this  vessel,  whereby  nothing  can  enter  the 
still  until  he  has  unlocked  the  requisite  pipes.  The  still  is  a 
copper  vessel,  often  containing  as  much  as  twenty  thousand 
gallons ;  it  is  heated  by  a  fire  beneath,  and  is  terminated 
at  the  top  by  a  cover,  which  gradually  decreases  in  dia^ 
meter,  and  at  length  joins  the  '  worm,'  of  which  we  shall 
presently  speak ;  the  still  is  formed  of  plates  of  copper 
firmly  riveted,  and  otherwise  so  contrived  as  to  be  aur 
and  water  tight. 


The  '  wuh '  aaivvjtd^  into  the  atill  <»Mitt8  mainljr  of 
■lodid  and  wster,  in  the  ppoportioB  (goicrdlf)  of  Aairt 
rfi  gaUoni  (rf  jmre  ^cidio] ,  or  twelve  galloBB  «f  '  proof 
^rit,'  in  &  faimdred  g^kas  of  irub  ;  *  proof  B|nrit ' 
bedng  eoMptsed  of  tixtat  oqa^  parls  of  aleobot  and 
WMCT.  Water  paiaei  off  in  iiie  fsrta  af  vigour  at  a  teto- 
^MsatHre  of  312°;  whMe  alosbol  does  (he  taste  at  -the 
low  temperature  of  about  160° ;  and  the  diatlUer  avufs 
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liimflelf  of  this  drcamstance  'to  effiwt  a  j^pBration  of  the 
two  liquidfl.  Qe  afpplies  fire  to  ihe  sttU,  fay  which  the 
*  nvash '  18  gradual^  >heated ;  and  when  the  temperature 
attains  ISO^ythe.aloolio]  beginfi  to  Taporise  and  to  ascend 
to  the  .tqp  of  the  .atiU.  The  heat  is  kept  up  to  some 
point  between  the  two^extiemes  of  180^  and  212^,,  until 
all  the  alcohol  has  paarad  off  in  the  state  of  vapour.  But 
during  this  .prooesa,  :parftlj  on  account  of  the  restrlctioiiB 
impoaed  by  the  legialature,  and  partly  through  the 
aoientific  difficulties  of  the  subject,  a  considerable  quan- 
tity of  water  peases  off  with  the  spirit  and  mingles  with 
it  in  the  form  of  vny^our.  When  all  the  alcoholic  ingre- 
dients are  distilled  from  the  wash,  the  latter,  under  the 
name  of  '  spent  wash,'  is  couYcyed  from  the  still  to  a 
large  open  ^enek  in  the  yard  of  the  distillery.  It  is 
thence  carried  away  in  barrels  by  persons  who  keep 
cattle  or  pigs:  the  dry  food  of  these  animals,  being 
apsinkled  with  some  of  the  spent  wash,  acquires  a  fatten- 
ing quality,  which  gires  a  value  to  the  hqmd  after  it  has 
amtsed  to  possess  any  to  the  distiller* 

But  it  may  now  be  asked,  what  becomes  of  the  alco- 
holic vapour  driven  off  by  the  heat  of  the  still  ?  The 
answer  to  this  question  forms  the  neststep  in  the  routine 
fif  processes.  Near  the  still  is  usually  the  *  worm-tub,' 
which  contains  the  means  for  condensing  the  vapour  after 
it  has  ascended  from  the  still.  This  large  vessel  contains 
a  worm,  or  coil  of  copper-jnpe,  circling  round  it  in  a 
screw-like  form  from  top  to  bottom.  This  pipe  is  iu>t 
much  less  than  two  feet  diameter  where  it  enters  the 
wfiBSEhtub,  but  gradually  diminishes  as  it  descends,  till  it 
leaves  the  vessel  with  a  diameter  of  less  than  two  inches, 
f  ihe  vacant  space  of  the  worm-tub,  not  occupied  by  the 

i>2 


56  BRITISH  MAKUFACTUBX8. 

pipe,  is  filled  up  with  water,  which  is  constantly  flowing 
in  from  a  water-tank,  or  '  liquor-back,'  at  the  top  of  the 
still-house,  an  overflow  from  the  top  being  necessaril/ 
provided  for.  All  the' vapour  which  ascends  from  the 
still  passes  into  and  through  this  worm  or  coil  of  pipe, 
and  in  its  passage  becomes  condensed  into  a  liquid  by 
the  coldness  of  the  water  contained  in  the  worm-tub. 
Whenever  vapour  is  condensed  into  liquid,  a  large 
amount  of  latent  heat  is  given  out ;  and  as  this  occurs 
during  the  condensation  of  the  vapour  in  the  worm,  the 
water  in  the  worm-tub  becomes  gradually  heated,  until 
at  length  its  temperature  would  be  such  as  to  unfit  it  for 
the  office  of  a  refrigerator,  were  there  not  a  constant 
supply  of  cold  water  flowing  in,  and  an  equal  quantity  of 
heated  water  flowing  out.  The  rate  of  change  is  so  re- 
gulated as  to  keep  the  water  in  the  worm-tub  at  as  low  a 
temperature  as  possible. 

The  liquid  which  flows  out  at  the  lower  end  of  the 
worm  is  called,  in  the  language  of  the  distillery,  ^  low- 
wines  :'  it  is  a  very  weak  kind  of  spirit,  contaiiung  all  the 
alcohol  previously  existing  in  the  '  wash,'  mingled  with 
a  considerable  quantity  of  water.  As  we  shall  now  have 
to  speak  of  the  strength  of  spirit,  it  may  be  desirable  to 
explain  the  nature  of  the  standard  employed  by  the 
Excise.  Alcohol  being  of  a  lower  specific  gravity  than 
water,  a  quart  or  any  other  quantity  of  the  former  would 
weigh  less  than  an  equal  quantity  of  the  latter ;  and  any 
mixture  of  the  two  will  weigh  more  or  less,  according  as 
the  water  or  the  alcohol  predominates^  The  Excise 
adopts  as  a  standard  that  particular  mixture  of  alcohol 
and  water  whose  weight  bears  to  that  of  an  equal  bulk 
of  distilled  water  at  a  medium  temperature  the  ratio  of 
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twelre  to  thirteen :  that  is,  supposing  a  given  bulk  of 
distilled  water  weighed  thirteen  ounces,  then  an  equal 
bulk  of  standard  spirit  will  weigh  twelve  ounces.  This 
particular  degree  of  alcoholic  strength  is  called  '  proof 
spirit/  and  is  the  standard  to  which  all  other  strengths 
are  referred :  it  consists  almost  exactly  of  one-half  pure 
alcohol  and  one-half  water.  The  strengths  of  all  mix* 
tures  of  alcohol  and  water — called  by  the  general  name 
of  spirits — ^are  ascertained  by  means  of  their  specific 
gravity,  and  this  is  determined  by  a  hydrometer,  of 
which  that  kind  known  as  '  Sikes's  Hydrometer '  is  used 
by  the  Excise.  This  instrument  is  capable  of  weighing 
all  liquids  as  light  as  the  strongest  spirits  of  wine,  or  as 
heavy  as  water,  and  consequently  •  all  mixtures  of  the 
two.  The  scale  of  the  instrument  is  graduated,  and  these 
grradualions  are  said  to  be  *  above  proof  or  '  below 
pfToof,'  according  as  they  indicate  a  degree  of  strength 
aboye  or  below  that  of  *  proof  spirit :'  *  100°  below 
proof  is  equivalent  to  pure  water,  while  *70^  above 
proof  is  about  equivalent  to  the  strongest  spirit  ever 
produced  by  distillation.  When  the  strength  exceeds 
*  43P  above  proof,'  the  liquid  is  known  by  the  name  of 
spirits  of  toine,  and  constitutes  the  strongest  form  in 
which  spirit  is  presented  to  us,  except  in  the  refined  ope- 
rations of  the  chemist's  laboratoiy. 

These  explanations  will  enable  us  to  allude  to  the 
strength  of  spirits  in  the  language  of  the  distillery.  We 
may  proceed  to  state,  then,  that  the  *  low-wines '  leave 
the  worm  of  the  wash-still  at  a  strength  very  many  de- 
grees *  below  proof,*  in  consequence  of  the  large  quantity 
oi  water  mingled  with  the  alcohol.  The  blue  pipe  which 
emerges  from  the  worm-tub,  and  which  contains  the 


■'loir- wines, ''termiaiiteB  id  6te  cnricus  piece  of  appanrtH 
represented  in  ibe  fbHowii^  cut.  Tbu  appanrtnt  i* 
oJled  die  *  wonn-nfe,'  and  a  intended  to  ifibrd  tlw 
meaiu  of  testing  the  clearness  and  strengifa  of  tbeliqniil 
flowing  tfaroo^  it  The  Fiqaid  flows  from  the  end  of 
Ae  pipe  into  a  hollow  glass  globe  receiver,  aid-  fhnir 
thence  flows  back  through  a  larger  pipe  concentric  wtb 
d)e  former.  Bj  taming  a  small  handle,  a  small  pnitiOD 
tf  the  liquid,  is  made  to  pass  into  an  uprig^  qrliodrical 
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glass  Temel  two  or  three  Hiehe^-in  diameteif ';  fdid  intoHiis 
cjlaader  the  hydrometer  is  iniTDdaced*  ftr  ituneming^  the 
fltm^gtL  of  tile  liqaid. 

From  the  wonnHSftfe  the  IovM;rine»  flow  iitto'  v«tteb 
ealied  <  low-wine  recei^rs,*  the  stronger  portion  beings 
dlowed  to  flow  into  one  receiver,  and'  the  weaker  into^ 
another.  These  reeeivera,  like  eil  t^e  other  vesseb'  em-* 
fikxyed  in  a  distillery,  are  under  the  control  of  the  ozcise^ 
officer,  who  ascertains  the  quantity  and  the  strength'  of 
&e  low-wines  obtained  by  distillfttion.  From  the  quan* 
tity  and  the  specific  gravity  can  bcascertained'the  amount 
erf '  proof  ^irit^  contained' in  the  low-wines  roceirer,  and 
Hiis  amount  is  entered  as  a  check  i^nst  tile  opersttioitf 
in  otiier  parts  of  ^e  process. 

The  *  low-winei^,'  being  much  too- weak  for  any  of  the 
ordinary  purposes  of  spirit,  have  to  be  redistilled,  as  s 
means  of  driving  off  a  conaderable  proportion  of  water. 
This  redistillation  is  efibeted  in  otiier  vessels  called  'low- 
wine  stills,'' or  sometimes- '  spirh^stills.'  But  hero  soltMl 
degree  of  complicatibn  occurs,  of  which  we  can  only 
speak  ina  general' way.  Provided  all'  the  wash  be  dis- 
tOllsd  in  the  wa^-still)  and  the  product  collected  in  the 
low-:wines  receiver»,  the  Exciise"  aUbws  l^e  distiller  ff 
cert»n  latitude  as  to  tiie  subsequent  distillations  in  the^ 
fpirit^till.  He  msy  redistil  over  and  over  again,  with  tf 
view  to  im]m)ve  tJie  quidiiy  of  bis  spirit,  or  to  economize 
ingredients,  provided'  tiie  officer  can  rotaih  througixout 
tile  means* of  detemnning  tlifaf  idl  the  spirit  obtainable 
from  the  wash  is  tdtimateiy  collected  in  the  spirits-re- 
ceiver; and  that  none  is  so  collected  but  what  can  be' 
thus  accounted  for.  This  latitude  seems  tb  have  been* 
allowed  to  thedistiUer  partiy  because  a  portion  of  the 
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gpirit,  ndiftilled  from  the  low-wines,  possesses  a  dis- 
agreeable odour  and  flavour,  which  must  by  some  means 
be  removed,  and  which  the  distiller  maj  devise  the  means 
for  removing  more  effectually  if  allowed  to  exercise  his 
judgment  in  the  matter.  These  impure  portions  of  the 
spirit,  which  are  called  '  feints,'  and  which  derive  their 
peculiar  quality  principally  from  a  foetid  oil  yielded  by 
the  husks  of  the  grain,  are  collected  in  separate  reoeivers, 
and  are  thence  reconveyed  to  the  spirit-still  to  be  redis- 
tilled. At  this  point  in  the  proceedings,  therefore,  each 
distiller  is  enabled  to  exerdse  his  judgment,  and  apply 
the  results  of  his  experience  in  the  management  of  his 
distillery:  hence,  too,  arise  the  dbtinctions  between 
strong  and  weak  '  low-wines,'  and  strong  and  weak 
*  feints,'  distinctions  made  to  further  the  views  of  the  dis- 
tiller. It  will  be  sufficient  for  our  present  purpose,  how- 
ever, to  state  generally,  that  one  distillation  in  the  wash- 
still  converts  all  the  alcoholic  portion  of  the  wash  into 
low-wines;  and  that  one  distillation  in  the  spirit-still 
converts  the  greater  part  of  the  low-wines  into,  spirits^ 
the  renuuning  portion  requiring  a  third  distillation. 

The  spirit-receiver  is  a  vessel  under  the  especial 
supervision  of  the  Exdse  officers,  since  the  final  adjust- 
ment of  duty  is  regulated  by  the  quantity  and  strength  of 
the  contents  of  this  receiver.  We  have  before  stated 
that  the  officer  gauges  the  quantity  end  specific  gravity 
of  the  worts  in  the  fermenting-back,  and  calculates  the 
quantity  of  proof  spirit  which  ought  to  be  charged  for 
therein,  amounting  to  twelve  gallons  of  proof-spirit  from 
one  hundred  gallons  of  wort  when  the  latter  has  a  spe- 
cific gravity  of  1*060.  He  also  gauges  the  quantity  and 
strength  of  the  proof-spirit  in  the  *  low-wines/  in  the 
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feints,  and  lastly  in  the  finished  spirits,  with  a  view  to 
let  one  method  act  as  a  check  to  the  other.  The  duty- 
is  paid  on  the  actual  quantity  of  proof-spirit  in  the  spirit- 
reeeiver;  but  should  thb  prove,  on  an  average  of  a 
twelvemonth,  to  be  less  than  the  quantity  estimated  by 
the  gauge  of  the  worts  or  wash,  the  distiller  has  to  pay 
up  the  deficiency :  if,  on  the  contrary,  there  is  an  excess, 
the  Excise  retains  the  benefit  of  that  excess. 

From  the  spirit-receiver,  the  spirit  passes  to  tiie  store- 
warehouse,  a  building  in  which  are  ranged  large  store- 
vats,  numbered  (as  most  of  the  vessels  are  required  by 
law  to  be  in  a  distillery)  and  inscribed  with  their  liquid 
capacity.  This  store-room  is  provided  with  the  requisite 
conveniences  for  filling  casks  from  the  store-vats,  and  for 
despatching  them  from  the  distillery.  As  spirit  does 
not,  like  beer,  improve  by  being  kept  in  store  for  a  con- 
fflderable  period,  there  is  no  necessity  for  that  vast  array 
of  vats  which  forms  such  an  object  of  wonder  at  the  great 
porter-breweries  ;  and  as  spirit  is,  bulk  for  bulk,  twelve 
or  fifteen  times  dearer  than  porter,  a  small  establishment 
of  barrels,  waggons,  horses,  &c.,  will  be  adequate  for  the 
business  of  a  large  distillery. 

Rectifying^  and  Compounding, 

Let  us  now  recapitulate  the  steps  through  which  we 
have  traced  the  production  of  spirit.  In  the  first  place 
the  grain«>  consisting  of  any  of  the  usual  varieties,  and 
either  raw  or  malted — is  crushed  or  ground,  as  a  means 
of  allowing  hot  water  to  act  more  readily  on  the  farina- 
ceous ingredient.  In  the  next  place  this  grain  is  mashed 
with  water  till  a  heavy  liquid  called  *  worts  *  is  extracted. 
Then  the  *  worts'  are  fermented,  by  which  the  saccharine 
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IMnndple  is  conyerted  into  alcohol ;  jmd  UsiHj,  this  t^ 
coiiol  is,  by  repeated  distillations,  separated  from  the 
greater  .portion  of  the  water  irith  which  it  had  been  com- 
bined. The  result  is  called  Splain  British  spirits.'  But 
we  have  not  yet  done  with  it ;  we  hare  yet  to  trace  it 
through  the  hands  of  another  manufacturer. 

The  liquid  so  highly  valued  in  sciraoe  as  '  spirit  of 
wine,'  the  various  forms  «f  spirituous  liquors  known  as 
Hollands,  whisky,  gin,  British  branny,  &c.,  and  the 
oeidials  known  as  peppermint,  cloves,  aniseed,  iu;.,  are 
produeed  by  the  rect^figr  itom  plain  spirit  purchased  by 
lum  from  the  dutUknr.  As  a  means  of  preventing  ai^ 
snmptitiotts  proceedings  in  .respect  of  dofy,  theeadse 
laws  prohibit  the  carrying  on  of  two  distilleries,  or  one 
distillery  and  a  rectifying  establishment,  within  a  quarter 
of  a  mile  of  each  other.  They  also  limit  the  quantity 
of  spirit  which  the  distiller  may  sell,  to  a  mininnnn  of 
eighty  gallons  at  one  time,  with  which  must  be  given  a 
Vpermit.'  As  a  genend  rule  it  may  be  stated  that 
British  spirit  (we  exclude  mention  -of  Scotch  and  Irish 
whisky,  aa,  although  plain  malt^irit,  they  are  vega^ 
lated  by  clauses  in  the  act  applying  spedally  to  then) 
is  but  little  known  in  the  form  in  which  it  leaves  the  dis- 
tillery, since  it  receives  from  the  hands  of  the  rectifier 
te  peculiar  properties  by  which  it  is  rendered  familiar. 
The  peraon'a  name  often  attached  to  spirituous  Hquon, 
as  a  guarantee  for  the  quality,  is  the  name  not  of  the  dis- 
tiller, but  of  the  rectifier.  There  are  only  six  distil- 
leries  in  the  vicinity  of  London,  and  less  than  a  dozen 
in  the  whole  of  S^gland:  :i^  the  other  estaiblishmeiitB 
called  by  Hiat  iwnre  being  places  whei«e  the  spirit,  made 
fiwtt  the  malt  or  grpn  bytfae  distiller,  is  redistiUed, 
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*  rectified,'  or  purified  J  aad  oompounded  with  Tarions 
vogfeteble  substances  to  impart  flavour. 

The  raw  spirit  t»  sold  by  the  distiller  to  the  rectifier 
in  two  different  strengths,  m.  26^  over*proof,  and'  11* 
over-proof,  both  of  which  are  rigorously  fixed  by  the 
legislature.  The  spirit  is-  brought  to  the  rectifier  in 
<nBk«  beloRgitig  to  the  distiller,  widi  an  excise  permit ; 
and  an  officer  visits  the  rectifying  distillery  to  see  that 
ail  the  spirits  received  there  have  paid  duty :  beyond 
tiiiis  point  the  excise  laws  do  not  control  the  rectifier; 
except  in  one  or  two  minor  points.  Supposing  a  cask  of 
row  spirits  to  be  conveyed  to  such  an  establishment,  it 
IB  opened,  and  the  contents  emptied  into  a  store-vat. 

.  From  thence  the  spirit  is  transfared  to  stills  ;  some  of 
which  are  appropriated  to  the  rectifying  of  gin,  while 
others  are  for  spirit  of  wine,  British  brandy,  British 
rum,  &c. 

Supposing  the  spirit  is  to  be  converted  into  gin,  one 
of  the  stills  is  seven-tenths  filled  from  the  store-vats,  and 
steam  is  admitted  to  act  on  the  still.  The  contents 
ascend  in  vapour,  which  is  afterwards  condensed  in  the 

'  worm-tanks.  This  distillation  is  the  rectifying  of  the 
spirit,  by  which  a  certain  portion  of  essential  oil  is  re- 
moved from  it.  Then  ensues  the  compounding,  which  is 
a  redistillation  with  certain  herbs,  berries,  and  seeds,  in 
order  to  impart  the  particular  flavour  whereby  the  liquid 
is  known.  Whatever  may  be  the  strength  of  the  spirit 
when  it  comes  into  the  hands  of  the  rectifier,  he  reduces 
it,  when  in  the  form  of  gin,  to  a  strength  not  greater 
than  17°  under  proof. 

If  spirit  of  wine  is  to  be  made,  the  crude  spirit  is 
pumped  into  a  still  whose  upper  part  consists  of  a  verti- 
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cal  cylinder,  containing  a  large  number  of  pipes.  The 
vapour  ascending  these  pipes,  and  the  pipes  being  stir- 
rounded  by  water  at  about  180^,  the  arrangement  effects 
80  CKtensiTe  a  separation .  between  the  alcoholic  and 
aqueous  vapour,  that  spirit  can  be  obtained  as  high  as 
62° over-proof.  It  must,  bylaw,  be  as  strong  as  43^ 
over-proof;  but  Ihe  saleable  strengths  are  from  about 
64°  to  60°. 

If  British  brandy,  British  rum,  or  cordials  are  to  be 
made,  the  spirit  is  redistilled  with  various  vegetable  sub- 
stances calculated  to  impart  the  requisite  flavour. 

All  the  various  liqueurs,  as  condensed  in  the  worm, 
are  conducted  by  pipes  into  stbre-vats  contained  in  a 
different  part  of  the  building ;  but  in  their  way  thither 
they  pass  through  hollow  vessels  called  '  safes,'  similar 
in  object  and  in  prindple  to  those  before  described. 
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CHAPTER  IV. 

MANUFACTUBS  OF  YDnEQAB. 

Thbbb  exists  between  the  apparently  dissimilar  liquids 
wine,  spirit,  beer,  and  vinegar,  a  connexion  little  sup- 
posed by  the  majority  of  those  who  use  them.  Who 
would  expect,  unless  he  had  attended  somewhat  closely 
to  the  matter,  that  the  same  com  which  yields  our  qiuur- 
tem  loaves  may  be  made  to  yield  spirit,  and  beer,  and 
vinegar,  by  particular  processes  ?  Or  that  wine,  cyder^ 
beer,  malt,  sugar,  and  molasses,  are  all  capable  of  yield- 
ing— and  many  of  them  are  actually  made  to  yield,  in^ 
manufacture — that  very  distinct  and  peculiar  liquid,, 
vinegar?  These  are  remarkable  instances  of  vegetable* 
chemistry,  or  of  the  changes  which  heat  and  other  agents 
produce  in  vegetable  substances.  So  far  as  regards  beer 
and  spirits,  an  outline  has  been  given  in  the  two  previous 
Chapters ;  and  a  similar  glance  may  be  here  taken  at  the 
&rther  stage—Vinegar. 

The  vinegar-manufactories  are  but  few  in  number.  There 
are  reasons,  applying  to  these  establishments  as  well  as 
to  porter-breweries  and  distilleries,  why  competition  can- 
not be  carried  to  so  great  an  extent  as  in  smaller  under- 
takings. The  '  plant,'  or  assemblage  of  apparatus,  is 
very  costly,  and  the  skill  required  in  the  manufacture 
conriderable.  In  a  Report  presented  by  the  Commis- 
•ioners  of  Excise  Inquiry  a  few  years  ago,  it  was  stated 
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that  ihe  number  of  Yiii^;ar-iiuikeTS  in  the  United  King- 
dom is  fortj-dgfaty  of  which  about  half  a  dozen  are  in  the 
metropdis. 

All  of  these  woib  exhibit  large  arrangements  for 
corn-grinding,  brewing,  and  other  operations  ;  and  most 
of  them  also  present  a  Yinegar-field,  a  remarkable  feature 
in  such  establishmenlB.  Here  the  eye  g^ces  over  many 
hundreds  of  casks,  all  ranged  in  parallel  rows,  and  ele- 
vited  to  equal  heists  from  the  ground  on  wooden  bars 
resting  on  brick  pi&rs,  A  pathway  lies  open  betweea 
each  pair  of  rows  of  casks ;  and  at  intervals  in  these  paths 
are  openings  or  yalves,  forming  channeis  of  communica- 
jMm,  to  which  we  shall  allude  more  pariiculaiiy  hereafter. 

It  was  stated  that  vinegar  may  be  produced  from  many 
-Mitetances  apparently  wholly  dissimilar;  but  not  only 
may  they  be,  they  are  so  in  practice ;  for  one  manufac- 
turer uses  one  ingredient,  one  another.  Some  establish- 
ments, for  instance,  are  '  nudt-vinegar  foctories,'  where 
-the  vinegar  is  produced  from  predaely  the  same  sub- 
stance as  the  Highlander  makes  his  whisky.  It  may  b« 
remarked^  as  a  genml  due  to  the  apparent  disGrepandes 
in  the  materials  of  the  vin^ar  manufacture,  tlmt  aloohoi, 
or  spirit,  is  capable  of  being  distilled  from  sugar,  from 
ifruit,  from  grain,  and  other  vegetable  substances  ,*  and 
that  whatever  yields  spirit,  may  also  be  made  to  yield 
vinegar  j  by  a  di£Rerent  mode  of  procedure.  Indeed  the 
;  aoetoms  fermentation,  whereby  vinegar  is  produced,  follows 
\V«ay  closely  on  the  vinous,  whereby  spirit  results ;  and  it  is 
iSftea.  difficult  to  stop<at  the  one  and  prevent  the  ooeur-*^ 
rence  of  the  others  When  we  hear  of  *  sour '  beer  or 
'  sour '  winCj  yre  may  regard  these  as  instances  that  the 
fkoetous  fermentation  has  commenced,  or  that  our  beer  or 
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vine  actually  contdns  some  vinegar ;  indeed  ihe  Frendi 
name,  vin  ai^re^^ints  aignifioantly  to  one  tworee  whence 
the  acid  k  produced. 

Dismissing  -any  diseusstoA  of  the  question  why  one 
manufacturer  selects  one  ingcedient  and  one  anothec,  we 
proteed  to  the  details  of  the  malt-vinegar  mana&cture, 
as  exemplifying  most  of  the  principles  involred.  in  this 
case,  as  in  those  of  beer  and  spirit,  thegrua  is  '  malted,' 
in  order  that  the  starch  contained  in  it  maybe  converted 
into  a  kind  of  sugar ;  for  it  is  from  this  sugar  that  the 
vinous  fermentation  produces  alcohol,  the  parent  of  vine* 
gar.  Hence  the  early  processes  in  an  ale-brewery,  a 
malt-distillery,  and  a  malt-vinegar  factory,  are  very 
similar. 

The  malt  is  brought  to  the  vinegar-works  and  deposited 
in  store-rooms,  from  whence  it  is  removed  when  a  brew- 
ing is  about  to  take  place.  (Vinegar-makers  and  distillers, 
as  well  as  ale  and  beer  brewers,  give  the  name  of  *  brew- 
ing '  to  the  extraction  of  a  saccharine  liquor  irom  malt) 
The  quantity  required  for  one  brewing  being  measured 
out,  it  is  ground  into  meal,  mther  by  mill-stones  or  by 
crushing-rollers.  When  enured  or  |^und,  it  falk 
through  a  hose  or  trunk  into  llie  maflh-ttms  in  the  floor 
beneath.  These  mash-tuns  are  similar  in  |(i4nciple  to 
those  used  at  the  great  breweries  and  distilleries,  but 
smaller  in  size.  They  are  circular  vessels  with  a  central 
'  stirrer,'  or  indlnmient  for  keeping  in  constant  agitation 
the  ingredients  which  may  be  in  the  tuns ;  the  stirrer 
being  worked  by  a  steam-engine.  It  is  in  these  vessels 
that  the  '  saccharine  fermentation'  goes  on,  or  the  extrac- 
tion, by  the  action  of  hot  water,  of  a  sweet  or  mawkish 
substance  from  the  malt.  It  is  Hm  sweet  principle  which 
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uboequeDtlj  yields  to  tlie  brewer  his  beer  or  ale,  to  the 
distiller  bis  spirit,  and  to  the  vinegar-maker  his  vinegar ; 
•nd  it  may  well  be  supposed  that  everj  precaatioa  is 
taken,  and  evarj  investigatioD  made  aa  to  the  extraction 
<^  the  greatest  quantity  and  the  most  fitting  quality  of 
tliis  important  agent.  The  quanti^  of  water  required 
with  a  given  quantity  of  malt,  and  the  temperaturo  at 
which  the  water  ia  used,  vary  in  each  particular  brancb 


Uppn  Put ythe  Copper  m  floiltr. 


YISSGAB.  69 

of  maaoftctore,  according  to  the  strength  of  the  '  wort* 
required. 

When  the  water  has  acted  on  the  malt  for  a  certain 
period,  and  been  constantly  stirred  with  it,  the  liquor 
receives  the  name  of  toarty  and  is  allowed  to  flow  through 
pipes  out  of  the  mash-tuns  into  a  large  cast-inm  vessel, 
the  '  underback.'  This  is  merely  a  general  receptacle  for 
the  wort,  into  which  the  latter  is  collected  when  the 
mashing  is  completed.  Then  ensues  the  process  of 
cooling,  one  which  exhibits  many  remarkable  differencea 
as  effected  in  different  establishments.  The  '  cooling- 
floors  '  we  have  before  described,  and  may  now  describe 
one  form  of  refrigerator,  as  used  in  the  vinegar-manufac- 
ture : — ^The  hot  wort  is  allowed  to  flow  out  of  the  under- 
back  into  an  oblong  vessel,  and  out  of  this  latter  into 
another  receptacle  in  the  same  part  of  the  building.  A 
continuous  pipe,  between  three  and  four  hundred  feet  in 
length,  passes  backwards  and  forwards  through  the  oblong 
vessel,  and  through  this. pipe  cold  water  is  continually 
flowing  from  a  well.  There  is  a  constant  current  of  wort 
in  one  direction  through  the  vessel,  and  a  constant  cur* 
rent  of  water  through  the  pipe  in  an  opposite  direction ; 
and  it  is  not  difficult  to  see  that  this  must  have  a  ten- 
dency to  cool  the  wort.  There  are  four  adjustments  by 
which  the  wort  may  be  made  to  leave  the  refrigerator  at 
any  desired  temperature,  viz.,  increasing  or  decreasing 
the  rapidity  of  the  entrance  of  the  wort,  the  exit  of  the 
wort,  the  entrance  of  the  water,  and  the  exit  of  the  water. 
As  the  cold  water  travels  onward  through  the  convoluted 
pipe,  it  abstracts  heat  from  the  surrounding  wort ;  when 
the  water  flows  quickly,  the  wort  is  cooled  to  a  lower 
temperature  than  when  it  flows  more  slowly ;  and  by  a 
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B  adjustment  of  the  valves  connected  with  the 
imr^vesBel,  the  flow  of  die  wort  can  be  also  dulj  regu- 
lated. The  above  cot  repreaentt  tiie  refrigerator,  at 
lire  end  where  the  wort  enteri,  and  where  the  water 
reavra  the  pipe  after  having  p«rfiinned  its  office ;  by  the 
rfde  of  the  refiigeratDr  ii  seen  the  '  underback.''  Not 
oaly  doe*  this  metiiod  require  nmch  less  room  tium  that 
of  die  'cooling-floors,'  but  the  time  employed  in  coolin; 
a-  ^ven  quantity  of  wort  u  reduced  to  one-third,  and  tUe 
miuiuiactarer  ia  rendered  mdependent  of  fluctuationa  of 
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the  weather ;  for,  unlike  atmoapheric  Bgeacjj  his  eoi^iiig 
agent  ia  biought  iram  a  ioncce  one  or  two  Hundred,  ftet 
below  the  level  of  the  groundy  and  is  neariy  equable  in 
temperature  at  all  times.  It  may^  be  as  weil  to-  remade 
that  this  method  of  cooling  ia  the  neverse  of  liuit  adopted 
lUithe  worm-tub  of  a  distillery :  in  liiia  latter  case- the  hot 
liquid,  or  rather  vapour,  passes  thcoughi  the  pipe  eom- 
tadned  in  ^le  vessel^  and  the  cold  watecfiowa.throughithe 
vessel  itself;:  but  in  Ihe  vanegan-refrigoratov  the  cold 
watar  peases  through  the  pipe,  and  the  hot  liquid  through 
the  open  vessdl.  The  distiUer^s  worm  ia  not,  in  fiu^.  a 
refngmakOTy  it  is  a  amdauer ;  and  the:  condensed  vapour 
must  not  be  open  to  the  atmoaphere.. 

The  reader  w31  bear  in:  mind  that  the  woit  tiiua  pnv 
dueed  is  in  principle  preoisely  die- same  as  that  made  by 
the  ale  and  beer  In^wer  and  the  distiller,  diffenng  only 
in  saecharine:  strength.  It  undergoes,  too,  tfie  same 
process  of  fennentatton,  subject  to  those  limitalioDs  which 
maj  be  required  by  the  natum  of  the  numfaoltirK 
From  the  refrigerator  whidL  we  have  just  dmeribed*  tile 
cooled  wort  flows  into. a  largB  leeeptBide  called  the  '  jaefe- 
back,'  finom  idiich  it  is  pumped  up  into  vessela).  called 
*•  fsrmenting^uns. ' 

To  describe  what  goes  on  in.  the  ibrmentiag^tana  is 
no  easy  matter,  as  it  invol^^es-  the  littie-understood  pEO»> 
cesa  of  the  vinoua  fermentatiiai..  The  brewer,  the  di»- 
tiiler,  and  the  vinegar-maker  siike  expose-  i^  wort  to 
the  action  of  yeaat  and  an  elevated  tempemtnre ;  but  tiwy 
require  very  diflferent  degrees  of  the  aicobolic  develop»> 
ment.  The  brewer,  when  his  wort  has  fermented,  gives 
the  name  of  beer  oraUio  the  produ^  aceording  to  the 
manipulation  of  manufacture;  the  distiller  calls  hiafsiw 
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mented  wort  by  the  name  of  toash ;  while  the  vinegvr- 
nuiker  applies  the  name  of  gyle  to  the  fermented  wort 
which  he  uses.  It  is  rery  proper  that  distinct  names 
shonld  be  thus  used  (although  those  actually  employed 
may  seem  somewhat  unmeaning),  for  the  liquids  are  by 
no  means  the  same,  although  all  produced  by  vinous  fer- 
mentation from  sweet  wort. 

The  fermented  wort,  or,  as  we  shall  now  term  it,  the 
^y2e,  is  transferred  from  the  fermenting-tuns  to  other 
yessels,  where  it  leaves  a  deposit  or  sediment,  which  is  a 
kind  of  acetous  yeast,  and  is  then  allowed  to  flow  into  a 
store-vessel,  whence  it  flows  into  casks,  where  it  assumes 
the  form  of  vinegar,  a  process  which  is  in  every  respect 
remarkable.  The  change  here  indicated  is  brought  about 
in  two  methods  exceedingly  opposite  in  their  general 
character.  In  the  one  case  the  casks  containing  the  gyle 
are  placed  in  close  rooms  heated  to  a  high  temperature ; 
in  the  other  they  are  ranged  in  rows  in  an  open  field, 
where  they  remain  many  months.  Difierent  as  these 
methods  seem  to  be,  yet  the  eflect  produced  is  precisely 
the  same,  viz.,  the  conversion  of  the  gyle  into  vinegar  by 
the  internal  process  of  acetification.  In  what  manner  the 
oxygen  of  the  air  and  the  heat  of  the  stove-rooms  work 
this  change,  b  as  much  a  chemical  difficulty  as  the  pro- 
cess of  fermentation  generally.  As  regards  the  conve- 
nience and  interests  of  the  manu&cturer,  both  methods 
aeem  to  |^ve  their  advantages ;  for  at  some  vinegar-works 
both  are  followed,  although  the  one  occupies  a  very  much 
longer  period  of  time  than  the  other.  When  the  vinegar 
is  to  be  acetified  in  the  field,  it  must  be  made  during  the 
three  spring  monthly  and  then  left  several  months  in  the 
field. 


VINSQAB.  73 

This  process  of  acetification  is  technically  called  '  stor- 
ing/  or  '  fielding/  according  to  the  method  followed.  In 
the  first-mentioned  case,  the  casks  containing  the  gjle  are 
arranged  conveniently  in  stove-rooms,  which  are  closed 
and  locked,  and  then  exposed  to  a  certain  temperature  till 
the  acetification  has  been  wrought.  Two  minutes'  stay 
in  one  of  these  rooms  is  quite  sufficient  to  convince  a 
visitor  that  vinegar  is  in  the  act  of  formation,  the  suffocat- 
ing acetous  vapour  being  insupportable.  The  method  of 
atoving  is,  we  believe,  g^erally  adopted  by  the  vinegar- 
makers  of  France,  and  appears  io  render  the  manufao* 
torer  more  independent  of  the  seasons  than  the  field 
process. 

The  process  of  '  fielding'  is  much  more  visible,  if  we 
may  use  such  a  term,  than  that  of  '  stoving,'  from  the 
circumstances  under  which  it  is  conducted.  The  casks, 
each  of  which  contains  rather  more  than  a  hundred  gal- 
lons, are  arranged  in  long  parallel  tiers,  with  their  bung- 
holes  open  and  uppermost.  Beneath  the  path  which 
separates  every  two  rows  of  casks  is  a  pipe,  communicat- 
ing with  the  '  back '  at  the  top  of  the  brewhouse ;  and 
in  the  centre  of  each  path  is  a  valve  or  cock  opening  into 
this  concealed  pipe.  When  the  casks  are  about  to  be 
filled,  a  flexible  hose  is  screwed  on  to  this  valvuJar  open- 
ing, and  the  other  end  of  the  hose  is  inserted  in  the  bung- 
hole  of  the  cask.  Then,  as  the  reservoir  of  gyle  is  many 
f^t  above  the  level  of  the  casks,  the  liquid  flows  by  its 
own  pressure  through  the  underlying  pipe  and  the  hose 
into  the  cask.  A  man  guides  the  hose  in  the  manner 
represented  in  the  annexed  cut,  and  has  sufficient  length 
of  hose  to  fill  all  the  casks  in  one  row,  one  after  an- 
other. 
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Here  tbe  viiwigir  -ndkuiw  lor  wnral  we^s,  or  even 
iBonthi,  the  bung-Met  of  dw  caAi  being  covered  vilii 
'Mnall  .^ema  of  tSe  or  alate,  whiah  Me  ranraTed  when  Ibe 
leather  is  fine.  The  caekt  we  enunkied  twice  erer; 
-Aij ;  'Bd  if  it  happens  that  a  shoviir  of  Tain  comes  on 
•Bddenly  irhile  Ihe  bong-holee  we  eiposed,  nearly  all 
4be  handi  ia  4e  'vmegar  department  are  'turned  out,' 
40  eoBor  ihe  caahi  as  speedily  as  poaaible.  The  fdr-efiecb 
•Ae  same  cd^t  u  the  he<rt  of  the  ttore-TOomB,  but  maeh 
ware  siot^.  In  iHrfh  caaeelhe  gjle,  or  fermented  woit, 
andergoealhe  ^ooosaof  «oet)ficati(in,  iriierebj  it  becomra 
«invarted  into  vuwgar.  In  those  ftctories  wlwre  the 
vinegar  is  produced  from  other  substances  fhan  malt,  liic 
^k  iacoDTcvted  iota  ^tsegHr  nesrly  in  the  same  way  as 
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in  the. present  case,  although  the  gyle  itKlf  is  differentl/ 
prodaced. 

The  vinegar,  so  far  as  acetification  is  concerned,  is 
now  finished ;  but  there  is  a  certain  purifying  or  cleans- 
ing required  before  it  assumes  a  marketable  state.  This 
purifying  b,  however,  not  always  done  immediately; 
but  the  vinegar  is  pumped  from  the  casks  into  a  store- 
vat,  a  centre  from  whence  pipes  conduct  the  liquid  to  t 
number  of  store  vats  placed  in  the  '  vat-warehouse.' 

When  the  vinegar  is  to  be  clarified  or  '  brightened ' 
for  sale,  it  is  pumped  from  the  store-vats  into  vesseb 
which  are  in  some  respects  the  most  remarkable  employed 
in  the  vinegar  manufacture,  or  rather  the  clarifying  in- 
gredient is  a  remarkable  one.  In  a  building  called  the 
'rape-shed'  are  some  enormous  wooden  vessels  called 
'  rapes,'  each  of  which  is  filled  with  a  filtering  ingre- 
dient also  called  '  rape.'  This  double  employment  of 
the  same  word  seems  rather  absurd ;  but  it  is  probable 
that  the  ^  rape-vessels,'  or  the  vessels  containing  *  rape,' 
became  called  *  rapes '  for  the  sake  of  brevity ;  and  for 
the  origin  of  the  name  itself  we  may  perhaps  refer  to  the 
French  word  *  raffe,'  connected  with  the  process  of  *  raf- 
finerie,'  or  refining.  Leaving  etymology  out  of  the  ques- 
tion, however,  we  may  state  that  this  rape  consists  of 
rcdsin  stalks  and  skins,  which  seem  to  filter  the  vinegar 
better  than  any  other  substance  hitherto  employed.  It 
would  seem  pretty  evident  that  it  is  not  a  mere  filtration 
which  the  vinegar  undergoes,  but  that  in  percolating  over 
and  over  again  through  the  rape,  it  imbibes  some  quality 
which  it  did  not  possess  before.  Sometimes  wood-shav- 
ings, sometimes  straw,  and  sometimes  tanners'  spent  bark, 
is  employed  as  the  filtering  ingredient ;  but  the  refiise  of 


nkins  wkich  kave  been  empltffed  in  making  wloe  is  pre* 
ferred  to  every  other  material.  It  is  «  matter  of  naeil 
difficulty  to  collect  the  neoeBsaEry  qoaatiiy  of  ^is  material 
to  fill  the  bulky  vessels ;  and  vrhen  <Mice  cc^lected,  there 
18  IK>  port  of  the  vinegar-miner's  apparatus  «n  which  lie 
places  so  mneh  value.  We  shall  have  a  forthOT  remark 
to  maSne  on  this  subject  In  a  ftstiae  page. 

Each  *  rape/  or  fiHering-ressel,  is  fitted  with  a  fidse 
bottom,  on  which  the  filtering  mediam  is  placed.  Be- 
neath this  fiilse  bottom,  and  above  the  true  bottom,  is 
inserted  a  code,  whidi  allows  the  vkiegar  to  fiow  into  a 
back  or  cistehi.  From  this  a  pamp  elevates  the  Kqiad 
to  the  top  of  tlie  vessel ;  and  hence  ensues  a  very  conona 
circuit.  The  vessel  is  filled  np  with  vinegar,  which  fil- 
trates through  the  rttsin-refuse  into  the  space  beneath^ 
iSience  into  the  tank,  thence  through  the  p«mp  to  the 
top  of  liie  vessel,  to  recommence  its  chmit.  Over  and 
over  again  does  this  drcuit  proceed,  the  pamp  htmg 
kept  constantly  at  work,  and  &e  vinegar  Booessantly  m 
niotioD.  If  such  a  comparison  might  be  permitted,  we 
wocdd  liken  tiie  ppmp  to  a  heart,  wfakh  propels  the  liquid 
io  the  enormous  kng — ^the  rape — ^w^iere  it  is  purified,  and 
iStten  again  retamed  to  the  heart.  The  filtiBring  aubstance 
gradually,  but  veiy  slorwly,  wastes  away,  and  is  Pfoewed 
from  time  to  time. 

The  vinegar  bythia  process  becomes  transparent,  or 
*  bright,*  as  it  is  teehiuoaUy  termed,  and  is  tiwn  pumped 
from  Hie  rapes  into  stort-vats,  where  it  is  kept  till  i«- 
qnired  te  be  put  into  cnks  te  sale,  and  the  rapes  are 
fanmeifiately  ^ed  ep  with  an  equivalent  portion  of  frndi 
▼Biegar,  seas  never  to  leave  the raim^iefixw idle.    The 


76  BBinSH  MAirurACTDBJS. 

Tinegar-casks  hold  one  hundred  tmd  sixteen,  fifly,  and 
twenty-five  gall<»i8  respectively. 

With  a  few  miscellaneous  remarks  on  vinegar  we  may 
terminate  this  chapter.  Vmegar  is  known  by  oertun 
numbers,  such  as  No.  18,  20,  22,  and  24.  These  oi^i- 
nally  represented  the  number  of  pence  per  gallon  at 
which  the  vinegar  was  sold ;  and  although  the  price  no 
longer  accords  with  these  numbers,  the  numbers  them- 
selves have  been  retained  as  symbols  whereby  certain 
qualities  of  vinegar  may  be  known  and  designated.  Vine- 
gar pays  to  government  a  duty  of  2d,  for  every  gallon  of 
^  proof:'  proof  being  deemed  that  degree  of  strength 
which  contains  five  per  cent,  of  pure  acetic  acid,  as  ascer- 
tuned  by  an  instrument  called  an  <  aoetometer,'  which 
acts  on  the  princii^e  of  determining  the  spedfic  gravity 
of  the  vinegar  w)ien  saturated  with  hydrate  of  lime,  and 
deducing  the  acetic  strength  therefrom.  Vinegar  varies 
considerably  in  its  strength  under  different  circumstances, 
and  the  duty  paid  always  bears  a  strict  relation  to  the 
strength :  thus,  if  the  quantity  of  pure  acid  in  a  gallon 
of  vinegar  be  doable  of  *  proof,'  then  it  pays  double  du^, 
or  4d,  per  gallon ;  and  so  on.  The  strength  of  vinegar 
is  more  difficult  to  ascertain  than  that  of  spirit,  for  there 
IB  a  kind  of  mucilage  or  extractive  matter  in  it  which  in- 
creases its  specific  gravity,  and  which  is  very  different  in 
quantify  at  different  times.  Hence  a  given  specific  gra- 
vity will  not,  as  in  spirit,  indicate  the  strength ;  and  the 
test  employed  b  the  specific  gravity  after  it  has  been 
saturated  with  hydrate  of  lune.  Up  to  the  year  1834 
there  were  seventy-seven  thousand  dealers  in  vinegar  in 
Great  Britain,  eyery  one  of  whom  was  visited  once  a 
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month,  to  see  that  he  conformed  to  certcdn  regulations, 
such  as  to  make  an  entry  of  his  premises,  and  not  to  send 
out  any  quantity  of  vinegar  exceeding  ten  gallons  without 
a  certificate  from  a  book  provided  by  the  Excise.  The 
expense  of  thus  making  nearly  a  million  visits  in  a  year, 
and  the  utter  uselessness  of  the  system,  led  to  its  aban- 
donment in  1834,  on  the  recommendation  of  the  Com- 
misffloners  of  Excise  Inquiry.  The  quantity  of  vinegar 
made  in  the  British  Islands  is  about  three  millions  of 
gallons  a  year,  of  which  more  than  half  is  made  by  four 
London  firms. 
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CHAPTER  V. 


It  might  perhaps  seem  scarcely  consistent  to  describe 
iheforagn  wine  manufacture  in  connexion  with  British 
industry ;  but  as  a  mode  of  rendering  clear  the  difierence 
between  foreign  wines  and  those  imitative  liquids  which 
are  the  only  ones  that  can  be  produced  in  our  own  country, 
a  few  detdls  may  be  allowable.  We  may  take  cham- 
pagne, claret,  and  sherry,  as  examples  of  the  class  ge- 
nerally. 

There  are  no  spots  in  England  analogous  to  the  wine- 
districts  of  France.  The  cultivation  of  the  grape  is  in 
too  backward  a  state  in  this  country  to  allow  of  the  wine- 
manufacture  being  brought  to  an  important  extent.  Per- 
haps the  nearest  approach  to  such  a  system  is  exhibited 
in  the  cider-districts  of  Devonshire  and  Herefordshire, 
where  the  inhabitants,  for  one  generation  after  another, 
cultivate  large  orchards  of  apple-trees  for  the  express 
purpose  of  preparing  this  beverage.  In  the  midland 
parts  of  France,  however,  the  wine-system  (if  we  may 
so  term  it)  exhibits  many  interesting  features  worthy  of 
note. 

The  name  of  Champagnef  which  is  so  familiar  as  that 
applied  lo  a  choice  variety  of  French  wines^  is  the  name 
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<if  one  of  the  proviBces  mto  winch  Fiwnoe  was  divided 
before  the  Revolution*  The  previxiee  has  been  since 
sabdiyided  into  sereral  **  departSientB/'  and  tbe  oid  sane 
is  not  now  offidallj  applied  Id  tlie  district ;  hut  if  nothaag 
dse  sheijdd  ke^  the  Beme  of  Ghan^Migne  in  renMB- 
bmnee,  tiie  wine  wludi  is  named  after  it  will  effeotoalljr 
do  ao.  The  district  of  dnonpagne  Mes  eastward  of 
Paris,  intervening  between  tbe  netrofiolis  and  ^  cowitiy 
Foond  Stresboorg.  Bheian,  Epenay,  aad  Gi^tean- 
Thieny,  are  three  of  tbe  principi^  spots  in  the  heart  of 
the  wine-district :  especiallj  EpemajTy  on  the  road  fimn 
Fisris  to  Ch&kfiB-sar-Mame. 

For  the  mamrfactare  of  the  wiuie  dunnpagne  wines, 
blade  grapes  are  generallj  used.  They  are  gathered  in 
the  mormng  while  &e  dew  is  yet  ok  them ;  and  it  b  re- 
marked that,  when  the  weather  is  hggy  at  the  time  of 
the  vintage,  the  produce  of  the  fcrmentetion  is  consider^ 
ably  increased.  The  wine  obtained  fixm  the  firit  pres* 
sore  is  called  vm  iT^U^  and  is  always  kept  apart  from 
the  rest.  The  liquor  is  cdleeted  in  snudl  vats,  whence 
it  is  removed  early  on  the  following  day  into  psncheons 
whidi  have  been  previously  snlpfaaxed ;  in  tiiesedie  mmi 
undergoes  a  bride  fiBroaentation,  and  is  alloved  to  renuua 
tni  towards  Ihe  end  ef  December,  when  it  becomes 
bri^t.  It  is  then  racked,  and  fined  with  isinglass,  and 
in  a  month  or  riz  wedcs  mone  it  is  racked  and  fined  a 
second  time.  In  the  mootii  of  March  it  is  bottled ;  aft^ 
it  has  been  six  weeks  in  bottle  it  becomes  brisk,  and  to- 
wards aotamn  the  fementation  is  dfcen  so  powerful  as  to 
occasion  a  considerable  loss  by  the  bnnting  of  ti^e  bottles : 
&e  loss  thus  snstained,  which  is  s^dom  less  than  twenty 
per  cent. ,  is  one  of  the  c«ises  which  tend  to  enhance  the 
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price  of  the  wines.  To  procure  pmk  champagne,  the 
grapes  are  first  slightly  trodden  and  freed  from  the 
stalks;  and  the  fermentation  is  allowed  to  commence 
before  thej  are  subjected  to  the  press,  in  order  to  faci- 
litate the  solution  of  the  colouring-matter.  In  making 
the  red  wines,  the  grapes  are  trodden  before  they  are 
introduced  into  the  rat ;  sometimes  the  treading  is  re- 
peated during  the  fermentation.  The  marc,  or  stalky- 
refuse,  is  coyered  by  a  board,  and  a  layer  of  straw  is 
commonly  employed  to  protect  the  frothy  head  from  the 
contact  of  the  atmospheric  air. 

Miss  Costello,  in  her  '  Pilgrimage  to  Auvergne,'  has 
given  many  interesting  details  concerning  the  Cham- 
pagne district,  which  further  illustrate  the  place  and  its 
people.  Wine-making  is  deemed  such  an  important 
part  of  the  industrial  arrangements  of  the  district,  that 
pamphlets  are  continually  appearing,  as  well  as  works  of 
larger  bulk,  relating  to  professed  improrements  in  the 
method  of  cultivating  the  vine,  or  in  the  manufacture  of 
the  wine.  There  does  not  appear,  however,  to  have 
been  much  change  in  the  mode  of  proceeding  during 
half  a  century.  At  that  time  Arthur  Young  the  agri- 
culturist visited  the  wine-caves  of  Epemay,  then  the 
property  of  M.  Jjasnier  and  M.  Dors^ ;  and  the  same 
caves  are  now  occupied  for  a  similar  purpose  by  M.  Meet, 
a  wincrmerchant  whose  name  is  well  known  to  the  con- 
noisseurs in  champagne.  These  wine-caves  are  quite 
remarkable,  and  unparalleled  by  anything  of  the  kind  in 
England.  They  form  an  intricate  labyrinth  of  subterra- 
nean passages  in  some  chalk-hills  near  Epemay.  It 
would  take  a  whole  day  to  ramble  all  through  them,  and 
from  one  end  to  the  other  there  is  nothing  but  wine. 
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wine.  When  Arthur  Young  visited  them,  thej  ooii« 
tained  fiftj  or  sixty  thousand  bottles  of  champagne ;  but 
at  the  present  time  M.  Meet  b  said  to  have  the  enor- 
mous quantity  of  three  millions  of  bottles  of  this  costly 
vine  there  deposited.  The  wine  is  kept  in  the  cares 
three  years  before  being  sent  out,  and  the  quantity  is 
kept  up  by  renewals  as  fast  ui  the  old  wine  is  remored. 

The  most  advantageous  position  for  planting  the  vines 
IS  on  the  south-eastern  slope  of  a  hill.  The  summits  of 
hills  are  too  much  exposed  to  winds ;  while  the  bottoms 
of  valleys  and  plains,  although  fitted  for  the  growth  of 
the  wood  of  the  vine,  do  not  answer  so  well  for  the 
ripening  of  the  grapes.  In  past  times  veiy  great  atten* 
tion  was  paid  to  the  choiceness  of  the  growth,  in  order 
tiiat  thb,  rather  than  quantity,  should  give  the  repntatioa 
to  the  place.  Philippe  le  Hardi  issued  an  ordinance  in 
1395,  expressed  in  these  words :— >'*  Understanding  that 
on  the  hill  where  the  best  wine  in  the  kingdom  is  grown^ 
and  of  which  our  Holy  Father  the  Pope,  our  Lord  the 
King,  and  many  other  great  lords  are  in  the  habit,  by 
preference,  of  making  provision,  there  has  been  of  late 
planted  gcmuds^  a  bad  plant  which  has  many  times  de« 
ceived  and  defrauded  foreign  merchants,  by  which  much 
injury  and  loss  has  been  sustained,  it  is  hereby  ordered 
tiiat  the  deloyal  gamata  shall  be  cut  and  extirpated  in  a 
month  from  this  time,  under  penalty  of  a  fine  of  sixty 
sous  each  plant." 

Those  vines  are  said  to  be  the  best  which  are  planted 
in  cordons  and  run  on  trellises ;  but  many  are  still  grown 
on  single  props.  It  is  not  uncommon  to  observe,  be-^ 
tween  the  ranks  of  vines,  beans  and  potatoes ;  but  this  is 
a  custom  not  approved  by  the  best  judges.    Judicious 


fnaiag  it  regarded  at  a  point  «f  the  fimfc 
aaauck  ao,  aideed,  at  i^  poflftion  of  tiie  Tmajwrd  or  tte 
qotlHgrof  thefikuit.  The  cyMnw,  or  ianfr4amci',  ia  m 
batbaadoiaii  on  whoae  akill aMidi depeodt;  and  it  oAea 
faafipeDt  that  a  penon  so  engaged  it  himself  a  pn|netor 
flfwaa:  aatateof  things  whidiaoinetiBMt  leadttotttt 
nqi^eet  of  hia  anplo]mr*a  iviaeyaid  wkflealtoadiag  to  his 


The  eonneiien  between  the  flayoor  ef  the  gfapes  tmd 
thalavourof  the  wine  it  not  ao  dose  at  maay  Bight 
tappose.  It  does  not  by  may  meant  follow  that  a  gn^ 
pleaaant  to  the  palate  parodiioei  a  pkataat  wne ;  for,  m 
tiM  eourae  of  the  fementatian,  and  of  te  iBiiereat  ope* 
nlieaB  Beccottiy  to  bring  ont  the  real  qoahticB  of  &• 
frak,  mmj  nhnite  chemical  changet  oeeory  which  maim 
the  qaaKty  ef  the  wine  a  Teiy  agaeertBin  p<Nat  Thm 
IcbmI  of  viae  odUed  pmet  is  repnte^  ta  prodaoe  the  beat 
wi4e ;  yet  there  are  bat  lew  chan^pagne  YineTttdt  planted 
with  it:  becanse,  &ough  the  wine  is  superior,  die  pr»-^ 
doee  it  to  taudl  that  the  expense  of  cnltiTation  it  tcaroelj 
coatpensated  by  the  price.  For  this  reason,  this  kind  of 
gvape  is  auzed  witib  others  of  lesser  valoe,  to  ptodnco 
what  is  cdtted  vinpmoii.  If  the  very  finest  kind  be  fe» 
qaved,  it  is  neocssary  to  keep  all  iideriar  mrietiea  at  a 
distsnoe;  for  if  a  pinot-vinie  be  surronnded  by  inferior 
plants  oslled  tryons,  the  flavaar  of  tike  finat  of  each  will 
partake  of  that  of  the  other. 

BiisB  Costello,  after  speakiagor  soma  disasters  which 
the  tawn  of  Eperai^  had  sufiered  in  the  trouhled  eveats 
of  ibraKr  times,  reaiariu : — "  The  vines,  however,  floa* 
rish  thioi^h  all  troubles,  aad  are  not  only  splendid  ia 
qaalify,  but  beautiful  to  the  eye.    ladeed,  the  wUa 
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4avr%  from  Epemay  to  Ch&teiii-Thienyy  which  was  our 
.next  clevliBatioii,  is  eKqnrite,  constaiitiy  ruied  and  pie^ 
toumqtro,  and  glowing  with  ahmdaaoe :  cent,  vines,  and 
ftiH  heaf^ng  the  earth  with  ri^es ;  gardena  of  roaea 
and  oitterda  of  eruBSon  chemea  along  the  road,  with 
efiety  here  and  tliere  pretty  Tillas  bdonging  to  the  whie^ 
mar  chants  peeping  from  thar  shruhberies,  and  prospeets 
of  estreme  beauty  openmg  from  tiie  summit  of  the  hills^ 
^vtdi  tho  bright  Marne  winding  at  their  feet.*' 

The  Bhtee,  as  well  as  tbe^  Marne,  presents  its  gently 
idopiag  hils  dethed  with  vineyards.  At  a  spot  about 
two  miles  from  Valence  is  the  village  of  St.  Peray ,  anwid 
which  are  hills  on  whose  slopes  an  almost  unintesrupted 
vineyard  extends,  producing  very  beautiful  grapes,  wher- 
ef>ar  a  soodi-eastani  aspect  can  be  obtdned.  The  grape 
^vhen  ripe  asaumea  a  beautifitl  golden  hue;  its  taste  is 
doyingly  sweat,  aad  the  saccharine  matter  which  ezudtes 
oftflB'  coven  the  branches  with  a  brown  atant.  Fraaa 
Ifaete  grapes  is  produced  a  sparkling  wme  of  a  whdio- 
Bome  tpeSSty  and  a  driicBte  rosy  tint.  The  vintage  takes 
pfaae  about  Iftie  raidflt^  or  end  of  September,  and  Ae 
Jnioe  is  at  once  transferred  to  the  cask,  before  the  fef^ 
mentation  has  begun,  and  remains  there  for  six  or  seven 
■ioalha,cftiRdgwfaldlitimfritia  fined.  InMardiorApril 
It  is  botlSed,  and  remsnir  twe  or  three  yeara  to  mature, 
aad  allow  liie  di«g»'  to  deposit.  The  bottles  are  ]^ed 
flp  in  atadcs,  each  row  separated  by  latha,  te  iJiow  the 
hottlles  which  burst  (ami  ^bty  form  foorteen  or  fifteen 
fireent.  oftiiewhde)lolbewididrawn.  Afterthistfaie 
«dae  is  rucked,  Hmt  ia,  eadi  botde  ia  tsken  out,  and  is 
Ikiwl  aeek  dnwnwsda  into  a  hole  cut  hi  a  board.  By 
tfliaaaena  the  drega  SBik  down  giaduaOjr  kite  tiie  aedt; 
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and  as  they  descend,  day  by  day,  the  bottle  is  tilted 
more  and  more  uatil  its  position  is  nearly  vertical.  To 
expedite  the  falling  of  the  sediment,  the  bottles  are  lifted 
and  set  down  with  a  jerk  onoe  or  twice  a-day ;  and,  after 
leceiving  two  or  three  hundred  of  these  jerks,  the  bottle 
is  taken  up,  and  the  sediment  is  discharged  by  cattmg 
the  string  and  letting  the  cork  fly,  and  with  it  the  lees 
at  the  neck  of  the  bottle,  but  as  little  of  the  wine  as 
possible.  The  vacancy  thus  caused  b  filled  with  dear 
wine;  and  this  process  of  corking  and  uncorking  is 
repeated  two  or  three  times,  until  no  more  sediment  is 
deposited. 

C2aret  and  Burgundy, 

The  province  of  Burgundy  adjoins  that  of  Champagne 
on  the  south,  and  is  in  fact  pretty  nearly  a  continuation 
of  the  same  wine-district.  As  Burgundy,  however,  is 
farther  south  than  Champagne,  it  may  have  rat|^  a 
warmer  climate,  and  this  may  affect  the  fruit  grown 
there.  When  Burgundy,  under  its  dukes,  was  an  inde- 
pendent state,  the  vineyards  formed  an  important  part 
of  its  riches,  and  have  never  ceased  to  be  so  under  the 
kings  of  France. 

There  is  a  range  of  hills,  called  the  CdU  d*Or,  wfaioh 
crosses  Burgundy  from  north-east  to  south-west,  and 
constitutes  the  heart  of  the  wine-district.  Wherever  an 
advantageous  slope  towards  the  south  or  south-east  pre* 
sents  itself,  the  country  is  ei^tirely  laid  out  in  vines, 
whiph  give  it  a  rich  though  not  perhaps  a  jMcturesque 
appearance.  The  Cdte  d'Or  commences  abcmt  a  mile 
from  .Dijon,  and  continues  to  range  at  a  distance  of 
about  a  mile  from  the  carriage-road ;  the  hills  •tlwfmirg 
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a  height  of  seven  or  eight  hundred  feet.  It  is  aptly  de- 
scribed as  a  wall  of  hills,  covered  with  vineyards,  which 
form  terraces  on  the  sunny  side,  and  then  spread  along 
tiie  table-land  on  the  summit.  The  name  of  'Cdte 
d'Or  *  may  be  interpreted  as  the  *  Golden  Slope,*  and 
may  either  refer  to  the  richness  of  the  produce,  or  to  a 
yellowish-red  colour  of  the  soil  seen  through  the  tufty 
fines.  Here,  as  in  Champagne,  two  adjoining  vine- 
yards, with  no  differences  of  situation  that  can  be  ex- 
actly appreciated,  will  produce  qualities  of  wine  widely 
different;  showing  that  a  great  number  of  minute  cir- 
cumstances bear  a  part  in  producing  the  final  result. 
The  soil  in  which  {he  Burgundy  grape  is  produced  con- 
msts  in  general  of  a  light  black  or  red  loam,  mixed  vrith 
the  debris  of  the  calcareous  rocks  upon  which  they  re- 
pose. The  principal  vineyards  of  the  Cdte  d'Or  are  all 
situated  between  Dijon  and  Chaguy,  and  describe  an 
arc  of  a  circle  exposed  to  the  sun  towards  the  south-east, 
and  protected  on  the  north-west  by  the  hills  behind 
tiiem.  The  vines  are  planted  in  trenches,  at  the  dis- 
tance of  about  two  feet  apart,  and  are  trained  on  poles 
to  the  height  of  thirty  or  forty  inches.  In  the  best  vine- 
yards they  are  extremely  old ;  and  when  old  vines  are 
replaced  hy  others,  a  larger  crop  is  obtained,  but  it  is 
of  an  inferior  quality. 

There  is  one  Burgundy  vintage  at  Cdte  d'Or  very 
celebrated  for  the  quality  of  its  wine.  It  is  called  the 
Gas  de  Vaugeot.  This  vineyard  was  once  the  property 
of  the  monks  of  the  neighbouring  Abbey  of  Citeaux, 
who  carried  the  culture  of  the  grape  to  the  highest  per- 
fection— ^never  selling  any  of  the  wine,  but  giving  away 
that  which  they  did  not  consume  themselves.    Since 
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ihm  h  lias  tbanged  kodi  mai9  than  onee ;  and  Mr. 
Boabjr  givea  the  foAowiiig  aooount  id  the  BK>d«  of  ppo- 
cee&ig  adopted  at  liie  preaent  day : — 

The  TineTard  ccinlaiTw  about  a  hondred  and  twelve 
acres,  and  produces  amraally  about  two  hundred  ho^i- 
headsofwine.  The  soil  near  tiie  top  of  the  hfll  oonaiste 
of  snail  ingmeBfeB  of  whitish  Ihnestane,  mixed  with 
shcDs,  of  whkh  the  hill  is  composed:  in  the  lowest  part 
of  Ibe  -meyard  it  merges  mito  a  nesriy  pure  day ;  the 
^mes  nearest  te  top,  hi  the  dry  soil,  produoe  tli^  best 
wine,  whale  those  in  the  lower  sitaiatioas  produoe  the 
wont  The  vmtage  is  in  general  soon  orer,  the  pro- 
prietor  emplojring  fbor  or  ^^e  handled  vintsgeiB  at  the 
same  dme.  For  the  red  wine,  the  giapes,  as  they  are 
hnragkt  in,  are  tiirown  into  iaige  cases  or  troughs,  aad 
there  trodden  by  a  munhw  ^  nran  with  Iszge  wooden 
shoes,  till  the  giapes  are  nearly  all  bn^en.  They  aie 
then  taken  isp  in  basLets,  with  interstices  wide  enough 
to  allow  the  grapes  to  pass  through ;  when  a  portion  of 
the  stalks,  generally  about  two-thhrds,  are  taken  out 
The  whole  is  then  put  into  a  vat,  into  which  the  imcsf, 
as  it  rasi  from  tiie  treading,  bad  been  previously  ^jprnt 
A  space  of  about  twelve  indies  is  left  unfilled  at  the  top 
of  Ihe  vatt,  and  a  sliding  lid  is  then  put  over,  which  floats 
upon  the  surface. 

As  soon  as  the  fermetftation  beoomes  violent,  the 
swelling  of  tiie  mam  lifts  tiie  lid  to  the  height  of  six 
inches  above  the  mouth  of  the  vat,  by  the  accomidation 
of  the  skins  and  stalks  at  the  surface  of  the  liquor.  The 
fermentation  oontiaues  from  a  day  and  a  half  to  a  fort- 
night, aocording  to  the  state  of  tim  weather,  the  beat 
wine  being  produced  by  ^e  most  impid  fermentation. 


'WkeB  the  fenneatation  slackens,  tke  liquor  begina  to 
sttbrade,  and  the  wine  is  then  dxawn  off  into  large  yati 
oontainiiig  seven  hondred  gallons  each«  At  intervals  of 
tiiree  or  lour  months  it  is  pamped  into  another  vat  of 
tiie  same  diMeiisions.  The  Bmgundy  of  Clos-Voogeot 
Teoeives  no  other  preparation  bat  this,  which  is  repeated 
several  timesy  aadl  the  desired  conditkHi  is  attained. 
The  age  at  which  the  wine  is  sold  is  from  three  to  twelve 
years,  the  fanghest  pnoe  being  charged  for  that  which 
has  been  kept  longest.  The  quality  of  difFer^t  vintages 
Taries  considerably :  thus,  the  wine  of  1824  was  of  such 
lew  vafaie  that  it  was  given  to  the  labourers  as  their 
ordinary  drink ;  wlule  that  of  1825  was  kept  for  many 
years  as  a  c^cnee  vintage,  and  sold  at  a  high  price. 

The  daret  district  of  France  is  at  a  considerable  dis- 
tance froBB  the  provinoes  where  Champagne  and  Bur- 
gundy are  produced.  The  district  of  M4doc,  rather 
northward  of  Bordeaux,  and  between  Ihe  Gironde  and 
the  Say  of  Kscay,  is  the  heart  of  the  Claret  vineyards. 
Ak»g  ^e  left  bank  of  the  river  is  a  strip  of  land,  a  mile 
or  two  in  width,  thickly  planted  with  vineyards,  and 
ooQstitoting  one  of  ike  most  valuable  wine-distriets  ia 
Fraaee.  The  soil  ia  a  li^  gravel ;  and  it  may  seem 
corieuB  ifaait  the  vine  grows  where  hardly  anything  else 
wfil  glow ;  the  gravelly  soil  being  fitted  to  retain  the 
san'a  iteat  about  the  roots  of  the  plant  after  {unset,  so 
thait  the  eiaboralion  of  the  jcmje  seems  to  go  mi  as  weM 
by  night  as  by  day.  The  vine  is  here  trained  exdu- 
sively  on  the  espali^  fashion,  fastened  to  hcH*iaontal 
laths  attached  to  upright  posts,  at  a  beaght  not  exeeed- 
ing  one  or  two  feet  from  the  ground,  ranmng  in  an 
mMrterraptod  line  from  one  end  of  the  vineyard  to  the 
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other.  Manure  is  scarcely  used  in  the  culture,  only  a 
little  fresh  mould  being  lud  oyer  the  roots  from  time  to 
time ;  but  the  plough  is  driyen  between  the  vines  four 
times  every  season,  alternately  laying  open  and  covering 
the  roots,  a  process  which  is  performed  by  oxen,  which 
traverse  the  rows  without  treading  on  the  plants.  The 
vine  begins  to  fnroduce  at  five  yean  of  age,  and  continues 
productive  sometimes  when  two  hundred  years  old,  pro- 
vided its  roots  have  found  a  congenial  soil  to  penetrate 
with  the  fibres,  which  sometimes  extend  to  a  distance  of 
forty  or  fifty  feet 

The  claret  wines  are  classed  into  '  growths '  accord- 
ing to  their  excellence,  each  particular  vineyard  pro- 
ducing a  peculiar  kind  of  wine.  The  Bordeaux  wines, 
or  clarets  (the  latter  being  the  name  by  which  they  are 
more  generally  known  in  England),  of  the  finest  quali- 
ties are  those  produced  at  the  vineyards  of  Ch&teau- 
Margaux,  ChUteau-Lafitte,  Chftteau-Latour,  and  Haut 
Brion.  These  are  the  names  by  which  these  kinds  of 
olaret  are  known  among  the  merchants ;  and  the  average 
quantity  produced  in  each  season  varies  frt)m  about 
fikty  to  a  hundred  and  sixty  tuns  in  each  vineyard ;  the 
tnn  containing  four  hogsheads.  Then  there  are  about 
ten  others  of  '  second  growth,'  or  inferior  quality ;  and 
lower  than  these  are  the  third,  fourth,  and  fifth  growths, 
decreasing  in  the  scale  of  excellence.  Sometimes  a 
*  fifth  growth  '  vineyard  will  be  next  fwljoining  to  one 
of  '  first  growth,'  and  yet  no  one  can  explain  clearly 
-why  they  difier  so  greatiy  in  quality.  Sometimes  a 
good  season  will  bring  up  the  ^  second  growths '  nearly 
to  a  level  with  the  first,  while  a  bad  season  will  so  lower 
the  quality  of  tiie  <  first  growths '  as  to  render  the  wine 
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unfit  for  the  English  merchants  (who  are  the  most  fas- 
tidious among  the  purchasers  of  claret).  When  the 
vine  is  not  good  enough  for  England,  it  is  consigned  to 
Holland ;  and  if  too  poor  for  that  country,  it  is  retained 
in  France.  England  takes  more  than  half  of  the  *  first 
growths,'  but  Yery  little  of  the  others ;  Russia  takes  a 
good  deal  of  the  best ;  Holland  is  the  great  mart  for  the 
second  quality ;  while  the  lower  growths  are  consumed 
chiefly  in  France. 

The  characteristic  of  claret  is  not  strength  in  alco- 
holic quality,  but  the  possession  of  a  peculiar  aroma 
or  'bouquet;*  and  the  clarets  are  somewhat  modified 
for  the  English  market  by  having  a  small  addition  of  a 
wine  of  different  quality,  prepared  at  the  Rhdne  vine- 
yards. The  total  produce  of  the  M^oc  district,  in 
average  years,  is  about  a  hundred  and  fifty  thousand 
hogsheads.  The  price  of  a  hogshead  of  the  first  growth, 
in  the  cellars  of  the  merchants  at  Bordeaux,  is  seldom 
under  ^Ry  pounds,  which  is  raised  to  eig)ity  by  the 
time  carriage  and  duty  are  paid.  Sometimes  the  whole 
produce  of  the  vineyard  known  as  the  Ch&teau-Margaux 
has  been  sold  on  the  spot  at  a  thousand  francs  the  hogs- 
head. 

Miss  Costello,  in  her  '  Summer  among  the  Bocages 
and  the  Vineyards,'  gives  a  few  lively  sketches  of  a 
wine-district  northward  of  that  which  we  have  just 
noticed — ^being  on  the  banks  of  the  Loire.  In  passing 
along  the  bank  of  the  river  firom  Saumur  towards  Tours, 
the  c&teauxj  ot  hill-sides,  ve  seen  to  be  clothed  with 
luxurious  vines.  "  Here,"  says  this  lady  traveller,  "  are 
the  cdteaux  of  Champigny,  Savigny,  and  a  host  of 
others,  whose  wines  are  highly  esteemed  and  seldom 
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•llo#ed  to  lesre  the  couatiy.  All  aloiig  tfaia  Inziiriflat 
range  of  hilla  every  inch  of  ground  is  golden,  and  oat 
driver  expatiated  with  great  godt  on  the  perfeetioa  ef 
their  deHcioQS  produce.  <  Here/  he  said, '  in  the  great 
year,  nefer  to  be  fiyrgotten  in  a  wine  country,  18M^ 
these  vineyards  were  one  maBs  of  the  ridiest  grapes ;  m 
wcelleat  was  their  quality  and  so  OTer-id)undant  tiieir 
vintage,  that  the  lowest  priced  wine  for  the  poorest 
people  was  equal  to  that  charged  a  franc  a  bottle  hi 
Other  years;  unfortunately,  many  abused  this  advan- 
tage, and  mueh  sickness  wa*  the  consequence :  to  be 
sure  it  was  diffiealt  to  ayoid  being  aflbcted  by  the  wine 
even  though  every  one  drank  as  usual,  for  a  very  <i^ 
ibrent  result  ensued,  one  glass  being  as  strong  as  a 
dozen  ef  ordinary.'  This  man,  vrho  was  extremely  ht* 
telligent,  told  us  some  curious  particulars  of  the  cus- 
toms and  manners  of  ihe  vignerons,  who  are  a  class  qute 
.apart  from  others ;  they  are  rich,  industrious,  sober,  and 
respectable ;  keeping  strictly  to  their  own  habits,  mart- 
rjing  amongst  themselves,  and  bemg  altogether  distSn^ 
:g|]]died  from  their  neighbotn^." 

A  master  ^  vigneron,"  or  vine-dresser,  in  tins  district^ 
^after  his  vintage  is  completed,  and  the  husks  of  the 
grapes  alone  left,  has  boilihg  water  poured  upon  them ; 
the  mixture  thus  produced  is  put  into  a  cask,  and  dlowed 
to  ferment,  un^  a  drink  is  procured-  which  is  the  strongu 
est  that  either  he  or  his  men  ever  indulge  in  ;  foftihe/f 
rarely,  if  ever,  exceed  the  bounds  of  temperance.  The 
vignerons  are  not  long-lived ;  their  work  ir  hard,  and 
the  doubled-up  attitude  in  whidi  they  have  to  attend  to 
the  vines  distorts  the  figure  strangely.  A  Ftene& 
writer  says  of  them : — *<  There  is  no  culture  so  hard  an 
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^bat  of  the  vine ;  no  fruit  more  uneertain,  nor  wbidt  the 
earth  yields  with  moKe  regret,  as  if  she  wished  to  eon* 
ceol  the  effect  of  her  own  £ruitftthiesa.  It  is  ""gf^r 
how  men  condeom  theBiselFeft  to  an  existoice  whidi,  if 
forced  on  them^  would  he  considered  an  intolenAde 
bardship.  AH  these  ridges  planted  with  Tine-plants 
are  cultivated  by  men  neeesaarily  bent  to  the  earA :  ftl 
the  age  of  siiiy  they  oan  only  walk  quite  beoaf:  donhle." 

Sieny. 

Sheny  is  so  mach  the  nofst  important  of  the  wines 
made  M  Spun,  that  the  wiae-trade  of  tiiat  oomtry  has 
nektioa  idmast  wiloUy  to  tihis  variety.  The  name  is  da- 
rned &omXer€t9  ft  town  in  the  centre  of  the  wine- 
district.  Tfaia  is  a  small  town  near  Gibraltar,  bat 
deemed  one  of  the  richest  in  Spain  in  i^atjon  to  its  po- 
pulalion,  owing  to  the  vast  trade  there  carried  on  in 
wine.  A  few  years  ago,  there  vras  said  to  be  a  Scotch 
firm  at  Xeies  who  dealt  largely  in  wine,  and  whose  eel- 
Ian  at  that  {dace  were  enomoos,  the  extreme  length  of 
ihe  lai^est  beii^  move  than  &iee  hundred  feet,  and  the 
breadth  two  haadred..  Their  ordinary  stock  kept  on 
hi»d  was  stated  at  four  thousand  butts,  kept  in  -casks  ef 
Yarioos  siaesy  holding  from  one  to  four  butts  each. 
Many  otiicr  fims  possess  raoges  of  wine-cellars  neariy 
or  ^teas  ki^;  and  indeed  the  cellars  constitute  ^e 
principol  buildings  of  Xeres. 

The  mode  of  culture  adopted  for  the  ahenry  grape,  as 
described  by  Mr.  Busby,  who  vislked  Spain  for  the  pur- 
pose of  inspecting  it,  is  as  foUews.  Immediately  that 
the  §rapes  are  plucked  from  <me  vintage,  a  small  pit  ia 
dug  aroond  each  sepaiaAe  plant,  to  enable  the  rain  to 
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penetrate  to  the  roots.  In  January  the  whole  plant  is 
pruned ;  and  the  pits  are  then  closed,  in  order  that  the 
moisture  which  has  been  received  may  be  retained.  The 
■oil  is  soon  iifterwards  loosened  and  freed  from  grass  and 
weeds,  which  is  generally  effected  by  the  middle  of 
March.  The  soil  is  carefully  smoothed  twice,  with 
an  interval  of  three  weeks;  the  vidous  sprouts  are 
cut  off  at  the  roots  of  the  plants ;  the  sml  is  pulverized 
veiy  finely ;  and  stakes  are  driven  in  to  support  the 
coming  crop.  In  the  meantime  there  are  numberless 
minor  points  requiring  the  attention  of  the  husbandman, 
espedally  the  search  for  insects ;  so  that  the  demands  on 
his  care  and  labour  are  unceasing.  But,  on  the  other 
hand,  the  vintage  is  less  uncertain  than  in  some  other 
countries ;  so  that  although  the  cultivator  works  hard, 
he  feels  pretty  sure  of  an  adequate  return  for  his  exer- 
tions. 

The  grapes  are  allowed  to  hang  till  perfecUy  ripe, 
which  generally  occurs  rather  before  the  middle  of  Sep- 
tember. After  the  plucking,  those  growers  who  are 
most  attentive  to  their  wines  place  their  grapes  in  bas- 
kets, and  expose  them  to  the  sun  for  forty-eight  hours, 
turning  and  sorting  them  all  the  while.  When  the  wine 
is  to  be  made,  the  grapes  are  carried  to  the  pressing* 
room.  The  presses  generally  used  in  Spain  are  dimply 
large  wooden  troughs,  about  eight  feet  square  by  twelve 
or  fourteen  inches  deep ;  and  each  will  contain  at  one 
time  as  many  grapes  as  will  yield  a  butt  of  wine :  a 
coarse  wooden  screw  stands  in  the  centre  of  the  trough, 
and  is  worked  by  a  lever.  A  large  quantity  of  grapes 
being  heaped  up  in  one  part  of  the  trough,  the  labourers 
^mmence  by  strewing  upon  them  as  much  powdeaeed 
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gypsum  as  a  man  can  take  up  with  both  hands.  Some  of 
the  grapes  are  then  spread  over  the  bottom  of  the  re- 
mainder of  the  trough,  upon  which  the  men  jump  with 
great  violence,  having  heavy  wooden  shoes  on  their  feet. 
After  the  greater  part  of  the  grapes  are  pretty  well 
broken,  they  are  piled  up  round  the  screw ;  and  a  flat 
bond,  made  of  a  kind  of  grass,  is  wound  round  the  pile, 
commencing  at  the  bottom:  the  broken  grapes  being 
heaped  and  pressed  in  as  the  band  is  wrapped  higher 
and  higher,  till  they  are  all  compressed  into  it.  The 
men  then  commence  working  the  screw,  and  the  must  or 
juice  flows  in  great  abundance.  The  bottom  of  each 
trough  is  elevated  two  or  three  feet  above  the  floor  of  the 
cellar,  with  two  or  three  spouts  so  arranged  as  to  allow 
the  must  to  fall  into  vessels  beneath.  The  must  is  poured 
into  butts ;  and  the  skins  and  husks,  after  having  had 
water  added  to  them,  are  again  pressed,  to  yield  an  infe- 
rior quality  of  must. 

The  subsequent  processes  of  fermentation,  &c.,  are 
pretty  nearly  analogous  to  those  observable  in  other 
wine-countries;  but  there  is  a  difference  between  the 
kinds  of  sherry,  which  depends  in  a  peculiar  degree  on 
the  subsequent  management  of  fhe  fermented  must.  The 
difference  between  Ught  sherry  and  brawn  sherry  is 
stated  by  Mr.  Inglis  to  be  brought  about  in  the  following 
way : — If  a  butt  of  brown  sherry  be  wanted,  a  butt  of 
light  sherry  is  boiled  down  to  one-fifth  part  of  its  bulk, 
till  it  acquires  a  deep  brown  colour ;  and  one-half  of  this 
quantity  is  added  to  a  butt  of  the  best  pale  sherry,  of 
course  removing  from  this  latter  as  much  as  will  make 
room  for  the  boiled  wine.  The  wine  here  called  <  light' 
sheny  is  not  an  inferior  quality ;  it  is  the  produce  of  the 
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Xeres  grap^  pknted  apon  a  lighter  mA  aear  the  moiitib 
of  the  GnadalqiBTir,  and  prodnees  a  wine  of  ra&v 
lighter  tmt  than  that  of  odier  pnrta  <^  the  aame  dklriet 
Hits  addMion  of  Ae  oondenaed  hght  aheny  to  the  hnmu 
sheiry  does  not  rmder  the  latter  more  ezpenaiTe ;  h^ 
OMiae  Ihe  fomer  is  prodneed  from  a  nvre  abandant  and 
efaeaper  grape  than 'die  latter.  By  adding  aaore  or  less 
of  tills  boiled  wine  to  other  dienieay  aaj  desiFed  Iwt 
mKj  be  given  to  them ;  and  all  the  gradations  of  ooloor^ 
which  are  by  many  snf^posed  to  have  omneaion  widi 
parfieidar  growths  on^intages  of  sherry,  depend  aaoslfy, 
if  not  enl^ly,  on  the  qaastily  of  boiled  wine  mixed 
with  the  unboiled. 

The  casks  in  which  the  wine  is  stored  in  ihe  o^an 
at  Xeres  are  arranged  in  reguhor  rows,  in  some  parts  of 
l9ie  cellar  to  the  height  of  ibiir  tiers.  They  are  eaSed 
Soleras,  and  always  remain  in  the  cellars ;  they  oontam 
wine  of  all  ages,  from  one  year  to  half  a  centmy.  The 
wine^mercfaants  of  Xeres  ncTcr  exhanst  their  stock  of 
finest  and  oldest  wine.  Acconiing  to  the  price  at  wkadt 
wine  expedited  to  the  market  is  intended  to  be  sold,  k 
contains  a  larger  or  smaller  prop(ntion  of  M  wine ;  bat 
it  is  only  in  wines  of  a  Tery  high  price  that  eren  a  small 
portion  of  their  ^nest  wines  is  nnxed.  What  is  with- 
drawn from  the  oldest  and  finest  casks  is  made  np  firooi 
tile  casks  which  approach  them  nearest  in  age  and  quafity^, 
and  these  are  again  replenished  from  the  next  in  qindkj 
to  them.  Thus  a  cask  of  wine,  said  to  be  fifty  years 
old,  may  contain  a  portion  of  the  vintages  of  tibiirty  or 
forty  seasons.  The  principal  wine-merchants  of  Xeres 
do  not  ship  wine  for  England  (the  best,  or  neariy  the 
best  of  their  customers)  till  it  has  attained  the  age  of 
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two  jears ;  that  is,  till  the  bulk  of  Ihe  wine  has  attmed 
^at  age ;  but  the  diflerenees  in  qtmKty  and  prioe  ana 
made  up  chiefly  by  the  greater  or  leaa  quaatity  of  tlie 
cdioice  wine  mixed  with  it.  The  higher  qualities  of 
^erry  are  those  of  which  the  bulk  is  four  or  fire  yean 
old,  and  which  is  also  mixed  with  some  of  the  choioe 
Tesenre.  Thus,  erery  kind  of  sheny  whidi  VQachea 
this  country  is  a  mixture  of  many  different  vintagat :  it 
may  haye  been,  perhaps,  ^'  seven  years  in  bottle  ;*'  but 
before  being  bottled,  and  before  leaving  Spain,  it  was 
oompounded  from  difierent  sooroes. 

The  lowest-priced  sherries  are  often  broaght  from 
Malaga,  which  produces  a  wine,  not,  in  fact,  sheny  at 
all ;  but  they  are  sent  to  Xeres,  and  tiiere  ^  doctored  " 
so  as  to  pass  for  the  wine  of  that  diatriet.  AH  auch 
wines  have  brandy  added  to  them,  to  mcrease  the 
strength.  There  is  even  a  still  further  system  of  com- 
pounding diflerent  Hquors  together  to  make  up  the  sale- 
able sherry;  for  there  is  a  very  dry  kind  of  Ati'iy, 
called  montiUadOj  or  eammtiSado,  wfaidi  has  a  very  light 
colour,  and  which  is  used  to  reduce  the  colour  of  sherries 
when  too  high ;  in  the  same  manner  as  boiled  wine  is 
used  to  heighten  the  colour  when  too  pale.  The  mon- 
tillado  is  made  sometimes  accidentally  and  at  other  times 
designedly:  if  it  be  intended  to  produce  montillado,  the 
£nnt  is  plucked  a  fortnight  sooner  than  fot  iberry;  bat 
so  uncertain  are  the  results  of  a  vintage,  that  if  a  hundred 
batts  of  wine  be  procured  firom  a  Xeres  vineyard,  and 
treated  in  precisely  the  same  vray,  several  of  them  mR^ 
in  all  probability,  turn  out  to  be  montfllado,  without  Ae 
grower  or  the  merchant  being  able  to  assign  any  reason 
for  it 
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Mr.  Inglifl  says  that — "  Sherries,  when  adulterated, 
•re  not  usually  adulterated  by  the  London  wine-merchant, 
with  the  exception  of  those  extremdy  inferior  wines, 
which,  from  their  excessive  low  price,  no  one  can  expect 
to  be  genuine  wines,  and  which  are  probably  mixed  with 
Cape.  But  the  class  of  wines  which  pass  under  the 
denomination  of '  low-priced  sherries '  are  not  adulterated 
at  Lond<m,  but  at  Xeres,  by  the  grower,  not  by  the 
exporter.  These  wines  are  mixed  with  the  wines  of 
Moguer,  and  with  a  larger  proportion  of  brandy ;  and 
the  exporter,  in  purchasing  them  from  the  grower,  is 
quite  well  aware  of  their  quality ;  but,  being  ordered  to 
send  a  large  cargo  of  low-priced  wmes,  he  is  forced  to 
purdiase  and  export  these.  It  may  be  laid  down  as  a 
fact,  that  genuine  sherry,  one  year  old,  cannot  be  im- 
ported under  thirty  shillings  per  dozen ;  and  if  to  this  be 
added  the  profit  of  the  merchant  and  the  accumulation  of 
interest  upon  capital  in  older  wine,  it  is  obvious  that 
genuine  sherry,  four  years  old,  cannot  be  purchased  in 
England  under  forty-five  shillings/' 

British  Wines. 

Returning  now  to  our  own  country,  we  find  that 
*  British'  or  *  home-made '  wines  difier  essentially  from 
those  above  described.  They  are  made  either  frt>m 
dried  grapes,  which  come  to  us  under  the  name  of 
ndsinSf  or  from  common  English  fruits.  At  first  the 
name  of  '  sweets '  was  confined  principally  to  the  varie- 
ties of  nusin-wine ;  but  as  Eoglish-fruit  wine  was  equally 
subjected  to  duty,  all  alike  acquired  the  name  of  *  sweets.* 
The  Excise  definition  of  sweets  is,  "  All  liquors  made 
by  infusion,  fermentation,  or  otherwise,  frt>m  firuit  or 
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sugar,^  or  fruit  and  sugar  mixed  with  other  materials  •" 
and  until  1834,  any  person  who  had  any  such  liquor  in 
his  custody,  in  quantity  exceeding  one  hundred  gallons, 
-was  deemed  a  maker  of  sweets  for  sale,  and  subject  to 
£xeise  survey. 

The  rise  of  the  British-wine  trade  was  closely  con- 
nected with  the  vinegar  manufacture,  and  dates  back  to 
about  a  century  ago.  At  that  time — as  Hogarth's  print 
of  '  Gin  Lane,'  and  many  other  sources  of  information, 
amply  attest — the  scenes  of  drunkenness  witnessed  in 
the  metropolis  had  reached  a  fearful  extent.  The  legis- 
lature endeavoured  by  various  means  to  give  a  turn  to 
the  public  taste  that  might  lessen  the  evil ;  and  among 
other  things  they  held  out  strong  inducements  for  the 
manufacture  of  sweets,  or  home-made  wines,  for  sale. 
For  many  years,  however,  although  sweets  had  been 
reckoned  among  exciseable  articles  ever  since  1696,  the 
manufacture  continued  utterly  insignificant. 

It  happened  about  that  time  that  Mark  Beaufojr,  a 
member  of  the  Society  of  Friends  at  Bristol,  who  had 
abandoned  his  original  trade  of  a  distiller  from  con- 
icientious  scruples,  arising  out  of  the  prevailing  vice  of 
the  times,  went  to  Holland  to  learn  the  process  of  malt- 
idnegar  making,  and  on  his  return  established  a  vinegar- 
£ictor^  on  the  site  of  the  once  celebrated  Cuper*8  Gat" 
dens,  near  the  present  southern  end  of  Waterloo  Bridge. 
The  works  grew  in  extent  and  in  fame,  and  were  visited 
many  years  afterwards  by  Pennant,  who  in  his  '  London' 
gare  a  description  of  them.  .  In  the  endeavour  to  esta^ 
blish  this  manufacture,  Beaufoy  had  to  encounter  a  great 
difficulty,  viz.  the  want  of  *  rape  *  wherewith  to  construct 
the  filters  to  fine  and  flavour  the  vinegar.    In  Holland 
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the  Tinegir-makers  were  supplied  with  the  refase  finn 
the  nainn-wiBe  nutnufBCtarers  and  raisin-wort  disiSien ; 
hot  ra  England  there  was  no  aouDce  of  the  kmd  wbenee 
he  could  be  sappiiedy  and  yet  such  a  vapfAy  was  indEa- 
pensablj  necessary  to  the  success  of  the  {ffocess  on  €he 
Dntch  method.  Under  tiiese  drcamstmces  he  was  con- 
strained to  porchase  raisins,  and  after  steeping  them  ftr 
iSbe  porpose  of  extracting  the  saocharine  and  nmcSage  of 
the  fruit,  the  liquor  was  thrown  away,  and  &e  rape  alone 
(comprising  all  the  sofid  parts  of  the  raiffln)  reseiyed  ftr 
use  in  the  vinegar  manu&ctore. 

It  happened,  howerer,  that  Dr.  Fotfaergil!,  the  Qua- 
ker  physacian,  became  acquainted  with  tins  waste  of 
ndsin-juice,  and,  after  demonstrating  how  wine  m%ht 
be  made  from  it,  advised  Mark  Beaufoy  to  commenee  it 
as  a  blanch  of  manufiictnre.  He  did  so,  and  entered  hn 
name  at  the  Excise  as  a  '  maker  of  sweets,'  about  a  cen- 
tury ago ;  and  his  descendants  have  pursued  the  joint 
maauibdnres  ever  since.  From  that  thne,  owing  partly 
to  the  spur  which  one  brandi  of  mannfiicture  thus  ga?e 
to  anodier,  and  partly  to  a  widi  in  many  qoarters  to  ady* 
stitute  a  milder  drink  for  that  which  had  produced  sodl 
social  evilsj  the  raisin-wine  trade  rose  into  ^sttnctkn 
and  importance.  The  kinds  <^  ntsons  he  used  were 
principally  Smymas,  Malagas,  Lexias,  Faros,  and  Cape 
de  Yerds ;  but  in  later  years  Ike  manu&cturers  of  sweets 
included  the  English  fredi  fruits  amoi^  the  wmtfr^afei 
whence  they  produced  wine. 

The  mann&cture  of  *  sweets*  is  one.  partaSdng  of 
fewer  processes  than  that  of  vinegapr,  and  may  be  d^ 
scribed  without  much  difficulty.  We  uaj  take  tiie  term 
*  sweets '  in  its  fullest  extent,  so  as  to  indnde  idl  tin 
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v«ii0tietof  ]%id8h.wii»e;  but.thfroaly  T»riflt3ri'<0<¥i^idiig 
cUscr^itioa  here  is  that  of  mMm<4rnM,  to  which  the 
jDBawi&GAiire  was  in  the  first  iostanoe  ooBfined.  All  the 
loads  Btade  fk>m  English  fraitSf  such  as  '  isomruiUmiMf 

*  raspberrjr-wine,!  '  elder^wine/  &c,  are  sach  household 
aeqiiaintaiifies,  that  i»e  need  lu^t .  tmee  thdj:  birdi  aad 
parentage;  every  '  Cook's  Oradoi'  and  '  Complete 
JSousewife,'  and^  Kitehen  Manual^'  and< '  Useful  Beeeipt 
Booky'  teaches  us  how  to  make  these  wines ;  and  the 
d^^Gsrence. between  their  methods,  and  the  mode  puisued 
by  those  who  make  the  wines  for  sale,  lies  rather  in  the 
quantity  operated  on^  and  the  siie  of  the  vessels,  than  in 
the  routine  of  processes. 

The  dried  fruits  or  raisins  (frequently,  bat  erroneously, 
called  pbans)  which  result  from  the  diffisrent  kinds  of 
gpmpe,  do  not  los&  all  the  vinous  quality  of  the  fresh  froit, 
although  much  seems  to  be  lost  in  the  processof  drying. 
Nearly  all  the  grapes  thus  prepared  are  brought  from 
the  countries  bovdering  on  the  Mediteiranean,  and  are 
generally  named  either  from  the  {^aoes  where  they  are 
produced,  or  those  whenoe  they  are  imported ;  but  in 
some  cases,  such  as  '  muscatels,'  <  blooms,-  '  sultanas,' 

*  raisins  of  the  sun,'  and  '  lexias,'  the  name  is  derived 
from  the  quality  of  gnrpe  or  the  mode  of  preparation. 
The  most  simple  uode  of  preparation  in  the  grape  coun- 
tries is  to  dry  the  fruit,  after  being  cut  when  fully  ripe, 
hy  exposure  to  the  heat  of  the  sun  on  a  floor  of  hard 
earth  or  stone.  Another  method  is  to  cut  the  stalks 
hallway  through  when  the  grapes  are  nearly  ripe,  and 
leave  them  suspended  till  the  wat^y  part  is  evaporated ; 
the  flow  of  sap  is  in  a  great  measure  prevented  from  en- 
tering the  fruit,  in  cimsequenoe  of  the  inciaion)  and 
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whilst  eTrnpcnmtioa  oondnues  to  go  on  YUHKniitiiaiied,  flie 
grape  neoeflBarily  becomes  dried.  Some  sorts  are  pre- 
pared by  dipping  the  grapes  in  a  ley,  and  aftei'waiA 
drying  Uiem  in  the  son ;  the  ley  bdng  formed  of  water, 
wood-ashes,  and  a  small  portion  of  oil  of  olives.  In* 
ferior  rabins  are  dried  by  the  artificial  heat  of  an  oven. 

The  raisins  acqoire  very  different  qualities  aooording 
to  these  modes  of  treatment ;  but  the  wine  i»«pared  from 
them  by  the  British  manufacturer  of  '  sweets  *  may  be 
spoken  of  in  general  terms,  without  reference  to  specific 
differences,  fiirther  than  to  say  that  the  '  Lexias  '  pro- 
duce a  dry  wine,  the  *  Denias '  a  sweet  wine,  the  *  "BMs. 
Smymas '  a  strong-bodied  wine,  and  the '  Red  Smymas' 
and  *  Yalendas '  a  rich  and  full  wine.    The  time  when 
the  importer  lays  in  his  store  of  dried  fruit  is  from 
Michaelmas  to  Christmas ;  and  from  thencei  to  spring, 
or  in  short  during  the  cool  weather,  is  tiie  principal  time 
for  making  the  wine. 

The  fruit  comes  into  the  hands  of  tiie  wine-maker  in 
three  different  kinds  of  packages — baskets,  casks,  and 
boxes — according  to  the  quality  of  the  fruit;  but  in 
general  the  raisins  are  packed  closely  together,  and  form 
a  hard  mass.  These  masses  are  in  the  first  instance  laid 
on  a  floor  and  beaten  with  wooden  mallets,  as  a  means  of 
separating  the  raisins  one  from  another.  Sometimes 
the  agglomeration  is  so  close,  that  the  mass  has  to  be 
passed  between  rollers  before  the  separation  can  be  ef- 
fected. '  The  separate  niisins— or  rather  the  small 
masses,  for  the  indiyidual  separation  is  not  jet  effected— 
are  steeped  in  a  vessel  with  a  quantity  of  water,  where 
they  stand  until  all  the  fruit,  by  being  swelled  with  the 
water,  rises  up  and  floats  on  the  surface. 
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When  the  fruit  has  risen  to  the  nrfaoe  of  the  water,  m 
portion  of  the  latter  is  drawn  from  the  Tessel,  by  whidh 
the  mass  of  fruit  necessarily  sinks  to  a  lower  level.  A 
perforated  hoard  or  floor  is  then  laid  on  the  top  of  the 
£iiit  in  the  vessel,  and  k^t  down  by  a  weight;  and 
upon  tins  is  pumped  the  liquor  which  had  been  previously 
«irawn  from  the  vessel.  As  the  weight  keeps  the  board 
down,  and  the  board  keeps  the  fruit  down,  it  follows 
that  the  fruit  has  a  body  of  liquid  above  as  well  as  below 
it ;  while  the  perforations  in  the  board  allow  the  liquid 
to  percolate  through  to  the  fruit.  This  process  is  re- 
peated from  time  to  time,  by  drawing  off  the  liquid  from 
beneath  the  fruit,  and  pouring  it  in  above  it,  by  which 
all  parts  of  the  fruit  become  equally  affected.  The  ex* 
traction  which  is  brought  about  during  this  process  pro- 
bably begins  at  the  moment  when  the  fruit  has  lightness 
enough  to  float  on  the  surface  of  the  liquid,  and  continues 
throughout  the  process. 

When  all  the  vinous  and  saccharine  matters  have  been 
extracted  from  the  fruit  by  this  process,  the  liquid  is 
drawn  off  into  separate  vessels.  The  fruit,  however,  is 
not  wholly  exhausted  by  this  drawing-off,  for  a  consider- 
able portion  of  the  liquid  is  absorbed  by  and  mixed  up 
among  the  spent  fruit.  To  recover  this  is  a  point  of 
importance ;  and  the  action  of  pressure  is  here  brought 
into  requiffltion.  Screw-presses  are  ofren  used  for  this 
purpose,  such  as  that  shown  in  the  next  cut.  Each  press 
consists  of  a  kind  of  cubical  box,  two  or  three  feet  square, 
into  which  a  strong  square  board  or  presser  works,  being 
attached  to  a  screw  above,  and  the  screw  being  turned  by 
capstans.  In  the  first  instance  a  man  gets  into  one  of  the 
•teeping-tuns,  and  lades  out  the  spent  fruit  into  baskets, 
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which  are  carried  to  tiie  prcM-boies  and  there  (biawa  a 
until  the  box  is  fall.  A  powGrM  iron  bar  ii  inserted  ia 
a  bole  in  the  icrew-ghsft,  and  is  then  used,  CBpstan-ia^, 
to  tnm  tiie  BcreT  Bad  press  the  fruit,  baH  a  docen  mea 
b^g  thus  employed.  Sometnaes  the  aid  of  a  poweriU 
windlass  is  emploved  to  torn  the  screw ;  and  the  -pn^ 
sore  thus  eierted  is  so  great  as  to  redoce  the  fhiit  ts 
one-third  of  its  former  bnlk. 

The  liqnid  irfiich  is  tinn  oM^ned  is  added  to  tint 
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which  was  drawn  off  firom  tiie  steeping-yessels ;  while 
the  spent  fruit,  now  pressed  almost  dry,  is  so  far  from 
bdng  yalaeless,  that  it  constitutes  the  article  rape,  so  im- 
portant to  the  proceedings  of  the  vinegar  manufacturer. 
The  steeping  is  not  the  ov^J  process  which  is  carried  on 
in  the  large  vessels ;  for  after  the  fruit  has  been  moistened 
and  the  sfteehttiae  qualities  extaaded^  a  Jkind  of  fermen- 
tation is  induced  by  a  leaven  or  yeast  contained  in  the 
fhdt  itself;  and  it  is  principdly  to  regulate  this  fermen- 
tation  Aat  the  liquid  is  passed  so  frequentiy  through  the 
mass  of  frait.  In  fiiet  the  liquid  whidi  is  drawn  off 
firom  the  vessels  is  not  merdy  raisin  extract  or  juice ;  h 
is  wine  in  a  erode  state. 

Tlie  wkie  is  pumped  from  the  fermenting-tuns  into 
oliier  vessels  in  tiie  store^warehouse.  Here  it  is  sab- 
jceted  to  repeated  *'raekings,'  by  whidi  ^everything  that 
is  espaUe  of  being  precipitated  is  separated  from  it  «nd 
falls  to  the  bottom  erf*  the  vessds.  Here  too  all  the  pro- 
ceases  of  sweetening,  and  ' -fining 'witii  isinglass,  &c., 
aooonfing  to  the  difEerent  kinds  of  wine,  are  carried  on, 
imtil  the  wine  assumes  the  form  in  which  it  is  sold.  It 
is-stered  in  vats,  from  whi^  it  is  drawn  into  casks  ibr 
nletotiiedeakn. 
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CHAPTER  VI. 

81T0AB :  m  CULTDBX,  OKAKULATIOV,  AlTD  MKroriKO. 

M08T  readers  are  probably  aware  that '  lump '  or  '  loaf' 
aagar — a  holiday  luxury  to  the  middle  dassesy  aad, 
hitherto,  an  unattaimible  one  to  the  humble — is  prepared 
from  common  brown  sugar  by  a  refining  process,  and 
that  this  process  b  conducted  in  the  buildings  known  as 
*  «ugar-refineries.'  In  describing  the  mode  of  operation^ 
we  shall  not  find  it  necessary  to  trace  the  history  of  sugar 
in  iti  previous  states ;  but  still  a  few  remarks  thereon  will 
idd  the  object  in  view,  by  showing  the  successive  condi- 
tions or  forms  in  which  the  sugar  is  presented. 

The  external  appearance  of  the  plant  which  yields  the 
sugar*juice  has  been  thus  described  by  Mr.  Beckford : — 
*'  A  field  of  such  canes  when  standing  in  the  month  of 
November,  when  it  is  in  arrow  or  full  blossom,  is  one  of 
the  most  beautiful  productions  that  the  pen  or  pencil  can 
possibly  describe.  It  commonly  rises  from  three  to  eight 
feet  or  more  in  height,  a  difference  of  growth  that  very 
strongly  marks  the  difference  of  soil  or  the  varieties  of 
culture.  It  is,  when  ripe,  of  a  bright  and  golden  yellow ; 
and  where  obvious  to  the  sun,  is  in  most  parts  very  beau- 
tifully streaked  with  red.  The  top  is  of  a  darkish  green ; 
but  the  more  dry  it  becomes,  from  either  an  excess  of 
ripeness  or  a  continuance  of  drought,  it  assumes  a  russet- 
yellow  colour,  witii  long  and  narrow  leaves  dep^iding ; 
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irom  the  centre  of  which  shoots  up  an  arrow,  like  a  silirer 
wand,  from  two  to  six  feet  in  height,  and  from  the  sum- 
mit of  which  grows  out  a  plume  of  white  feathers,  which 
are  delicately  fringed  with  lilac  dye,  and  indeed  is,  in  its 
appearance,  not  much  unlike  the  tuft  that  adorns  this 
pardcular  and  elegant  tree."  The  product  of  these  canes 
is,  first,  a  juice  expressed  from  the  cane ;  then  a  kind  of 
syrup,  from  which  impurities  have  been  removed ;  and 
lastly,  a  brown  granulated  substance,  from  which  a  con- 
nderable  portion  of  molasses,  or  uncrystallizable  sugar, 
has  been  removed. 

The  ponderous  sugar-hogsheads  which  we  notice  at 
the  shops  of  the  retul  grocers  contain  moist  sugar  some- 
what resembling  in  quality  that  which  is  imported  by 
the  refiner,  but  with  a  finer  and  softer  grain.  This  sugar 
has  various  shades  of  brown  colour,  according  to  the 
quality ;  and  the  principal  cause  of  this  colour  is,  that  a 
quantity  of  black  molasses,  or  treacle,  which  formed  part 
of  the  original  caneguice,  is  still  mixed  up  with  the  crys- 
tallizable  parts  of  the  sugar, — ^not  having  been  wholly 
removed  by  the  processes  to  which  the  cane-juice  is  sub- 
jected before  importation.  The  particles  of  sugar  in 
their  pure  state  are  white ;  and  to  present  them  in  this 
white  ciystalline  form  is  the  object  of  the  sugar-refiner, 
who  adopts  means  for  expelling  the  molasses,  and  also 
certmn  impurities  which  are  incorporated  with  the  brown 
or  Muscovado  sugar  as  imported  in  the  hogsheads. 

Let  us  suppose,  then,  that  a  hogshead  of  moist  sugar, 
imported  from  abroad,  is  brought  to  a  refinery,  and  let  us 
follow  it  through  the  routine  of  processes  till  it  assumes 
the  form  of  a  conical  lump  of  white  sugar.  This  will 
enable  us  to  describe  the  uses  of  the  various  buildings 
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and  nwms  fipivuag  a  large  sagVMeefinorjr.    The  iwg^ 
haada  of  angar,  haTing  been  brought  in  waggons  ijpaak 
die  docks  to  the  refinery,  are  iiauled  up  by  a  daaey  and 
drawn  in  at  an  open  door  to  a  hxge  room.    The  hogs- 
heads are  oprnked,  and  the  sugar  is  tiaa$fen<ed  from  then> 
to  a  wooden  floor,  from  whence  it  is  shovelled  into  laqpe 
cnronlar  resaals  called  '  blow-up  dsteras  ;*  so  named  in 
allusion  to  the  mode  in  whidi  steam  is  admitted  to  the 
eoBtentB  of  the  vessels.    The  ciatems  are  six  or  seven 
leet  in  diameter,  and  about  five  in  height ;  and  the  {mkw 
pose  fojr  which  they  are  employed  is  to  diasolve  the  sugar 
pteparatory  to  the  lemoval  of  earthy  and  other  impurities 
vrith  which  it  is  oontaminated.    The  read&r  must  hear 
in  mind  that  notwithstanding  the  purifymg  processes 
whereby  cane*juice  is  converted  into  bii»wn  sugar,  there 
are  still  three  kinds  of  aubstanees  whioh  require  to  be 
removed  from  tlua  sugar  hefiune,  the  whito  orystolline  state 
can  be  obtained,  viz.,  easthy  and  other  impurities,  colour- 
ing matter,  and  molawea ;  and  that  very  distinct  prooenes 
are  resorted  to  m  order  to  tSdct  the  removal.    To  re- 
move the  impurities  is  the  first  oljjeet.    The  sugar  is^  as 
before  stated,  thrown  into  the  *  blow-up  cistern;'  and 
water  is  admitted  to  it.    Into  the .  cistern  containing  the 
sugar  and  wnter  is  pumped  a  small  quantity  of  lime«watec 
A  steam-pipe,  in  eommunicaitiQD  with  a  boiler^  is  endefeed 
witUn  the  ^  blow-up  oistem ;'  andaperturea  being  opened, 
steamisfofoedor  'blown'  by  its  own  pressure  into  the 
solutiDn,  by  which  the  latter  becomes  heated  in  a  very 
abort  iqMce  of  time.    Thia  is  one  of  the  many  Httwwsfl 
in  modem  manuiactnvas  &Uus(Maw  of  the  advantRgesde* 
Hved  item  the  use  of  .steam  as  a : heating,  agent.    The 
waiter  in  the  <  bleair^p*  caatan,'  being  heated  by  the 
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•team,  dkaolves  Die  sugar  j  aided  bjreonstant  stininglif 
tteaas  of  long'  poke  or  aanr, 

Tlifo  pert  of  the  proeessltoneiB'wlitch  great' ]iBintyv»k 
raeorts  have  been  made  of  late  years :  indeed  the  same,  te 
a  oertahi  extent,  mi^  be  said  of  nearlyidl  departments  of 
ihie  refining  basaness.  Under  the  old  mode  of  proceed" 
ing,  the  sugar  was  dissolved  in  lime-water  over  an  open 
fire,  wherebf  it  was  subjected  to  a  yariable  temperature 
injorioas  to  the  quality  of  tiie  sugar;  the  clarification 
"was  effected  by  the  admixture  of  a  large  quantity  of  bul- 
loek's  blood,  and  a  scum  several  indies  in  thiekness  was 
iallowed  to  collect  on  ih&  surface  of  the  vessel  contauring 
tiie  sugar,  and  was  thence  removed  by  a  broad  skimmer. 
This  having  been  repeated  two  or  three  times,  the  soln- 
tion  of  sugar  was  allowed  to  flow  through  a  wooden  chan- 
nel into  «a  oHong  huket  covered  with  a  blanket,  throiq^ 
whidi  it  filtered  into  e  cistern  behyw,  canying  a  coninder# 
iMe  portion  of  imparity  with  it;  But  in  the  mod^n 
process,  the  desired  efSbct  is  prodnced  in  a  much  more 
efficacious  manner ;  fer  the  temperature  of  the  solution  is 
ncft  greater  than  that  of  boilmg  water;  and  the  offensive 
clarifying  ingredient  is  almost  entirely  dispensed  with, 
the  process  of  clarifieation,  or  the  removal  of  impurities, 
being  principally  effected  in  the  next  process.  The  sa^ 
eharine  solution— called,  in  the  language  oi  the  refinery, 
^liquor' — is,  in  this  case,  not  skinnned  at  all ;  but  at  a 
certain  stage  in  the  operation  it  is  allowed  to  flow  from 
the  '  blow-up  cistern '  into  a  range  of  filtering-vessels  in 
a  room  beneath ;  into  wfaddbi  filters  it  enters  as  a  thick, 
opaque,  blackish  liquid,  and  leaves  them  in  a  beaatifully 
transparent  state,  though  coloured  of  a  reddish  hue.  One 
form  of  fiher  now  used  is  exceedingly  ingwiious.   Several 
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CMt-inm  Tetaels,  about  nx  feet  high,  each  eonlwii  sixty 
cloth  tubes,  about  three  inches  in  diameter,  attached  to 
short  metallic  tubes  whidi  are  screwed  to  drcnlar  hides 
in  the  upper  port  of  the  yessel,  and  hanging  yertieaUy 
downwards.    Each  tube  contains  a  large  bug,  made  <^  a 
dose  kind  of  cotton-doth,  and  coiled  up  so  as  to  make 
the  whole  a  compact  mass  of  doth ;  and  ihe  bogs  being^ 
eadi  two  feet  wide  and  six  feet  long,  it  is  easy  to  calca> 
Ute  that  there  are  nearly  fifteen  hundred  square  feet  of 
doth  comprised  in  each  fiitering-vessd.    The  '  liquor,* 
then,  flows  from  the  '  blow*up  dstems '  into  a  shallow 
▼essel  to  which  these  tubes  are  attached,  and  thence 
throng  the  bags  contained  in  the  tubes.    The  bags 
being  dosed  at  the  bottom,  no  outlet  exists  for  the  liquid 
except  through  the  meshes  or  interstices  of  the  doth  ; 
and  as  the  doth  forming  each  bag  is  dod)led  and  re- 
douUed  in  its  tube,  the  liquid  finds  its  way  between  the 
plies  or  folds  of  the  doth,  and  finally  exudes  in  a  trans* 
parent  state.    The  whole  of  the  impurities,  with  the 
exception  of  a  little  colouring  matter,  are  retained  by 
the  bags  and  tubes,  while  the  saccharine  liquor  passes 
through. 

It  must  be  evident  that  the  impurities  left  in  the  bags 
would  soon  dog  the  meshes  if  not  remored.  At  inter* 
vals,  therefore,  the  tubes  are  unscrewed,  and  taken  out 
to  a  washing-yard,  where  the  bags  are  drawn  out,  the 
impurities  removed,  and  bags  and  tubes  thoroughly 
washed.  These  impurities  still  contiun  a  small  portion 
of  saccharine  matter,  which  is  subsequently  extracted 
from  them  by  boiling  and  other  processes;  and  the  spent 
residue  is  finally  sold  as  manure,  for  which  it  possesses 
valuable  qualities. 
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The  state  to  which  the  sugar  in  its  progress  has  now 
been  traced  is  that  of  a  transparent  liquid  having  a  red- 
dish tinge.  To  remove  this  tinge,  without  inte^ering 
urith  the  transparency  of  the  liquid,  is  the  next  object  of 
attention^  and  charcoal  is  the  agtmt  which  modem  inquiry 
has  shown  to  be  best  fitted  for  this  purpose.  It  has  been 
long  known  that  common  wood  charcoal  possesses  the 
property  of  removing,  mora  or  less,  the  odour  proceeding 
from  animal  and  vegetable  substances  in  astateof  decom- 
porition ;  but  it  was  also  discovered  by  the  German  che- 
mist  Lowitz,  that  the  same  substance  will  remove  the 
eolour  from  common  vinegar  and  several  other  liquids :  a 
&ct  which  soon  afterwards  led  to  the  employment  of 
charcoal  in  the  clarification  of  various  pharmaceutical 
preparations,  and  as  an  auxiliary  in  the  refining  of  sugar. 
About  thir^  years  ago,  M.  Figuire,  of  Montpellier, 
ascertained  the  additional  important  &ct,  that  charcoal 
obtained  from  animal  substances  is  not  only  equally  effi* 
cacioos  when  used  in  considerably  smaller  proportion 
than  v^etable  charcoal,  but  that  it  is  capable  of  deco» 
louring  many  liquids  <m  which  the  latter  has  no  sensible 
effects  whatever.  The  sugar-refiners  immediately  availed 
themselves  of  the  knowledge  of  this  fact ;  and  since  that 
time  many  different  modes  have  been  adopted  of  employ- 
ing animal  charcoal  (or  charcoal  from  burnt  bones),  in 
refining. . 

All  the  liquor,  as  it  leaves  the  filters,  flows  through 
pipes  into  charcoal-cisterns,  each  of  which  is  a  square 
vessel,  four  or  five  feet  in  height,  and  provided  with  a 
doable  bottom,  the  upper  one  being  perforated  with  small 
holes.  On  this  perforated  bottom  a  piece  of  cloth  is  laid, 
and  on  the  cloth  a  kyer  of  powdered  animal  charcoal,  or 
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^bone4dack/  neariy  three  feet*iii  tiiidmefis.  The  sac- 
diaiine  iiqmnr  flows  on  the  Mr&ce  of  this  charcoal  bed, 
throogh  whidi  it  dowly  finds  its  way,  percolating  to  tiie 
bottom,  then  through  the  medies  of  die  doth^  and  laad^ 
through  the  perferatioBS  into  the  vaoant  space  beneatiii* 
The  effect  of  this  filtration  is  very  striking ;  for  tiie  liquoCy 
which,  though  traosparent,  is  of  a  reddish  colour  when,  il 
flows  into  these  cisterns,  leaves  them  in  a  state  of  colour 
less  transparency  almost  equal  to  that  of  pore  water.  Sindi 
a  complete  decoloration  b  the  best  proof  of  the  saceeai 
of  the  modem  improvements  in  this  branch  of  mannfiift« 
tare.  The  doth  bags,  and  the  arraagoimts  by  wiudi 
the  liquor  is  made  to  flow  threap  them,  remove  .all  ike 
opaqueim purities;  while.tfae  charooal,  and  the  appaniaa 
of  which  it  fovms  a  part,  reraore  .the  ookairing  matfeeis 
firom  the  filtered  liquor. 

£very  one  knows  that '  leaf'  sugar,  as  well  as  '  moist,' 
possesses  diflerent  degrees  of  whiteness,  and  deameas'  of 
i^pearance.  The  mode  in  which  these  different  qualitieB 
arise  we  shall  presently  state;  but  it  may.be  hexe  ve- 
mariced,  that  it  is  only  the  finest  qualities. whidi  presenl 
the  pore  and  odoniiess  appearance  alluded  to  .above, 
after  passing  through  tiiie  chascad.  The  mferior  kinds 
retain  a di^ttioge.of ooloac. 

The  '  liquor ' ,  consists  of  augane^pd^le  of  asauming  ft 
crystalline  form — ^molasses,  or  uncrystallizable  sugar— 
aiMt  water ;  and  die  object  of  the  next  pi»oea8,.tittl  of 
^boiling,'  is  to  drive  off  a  povtion  of  the  water  in  tbe 
Ibrm  of  steam,  and  to  prepare  the  sugar  for  crystelliaing* 
Under  the  dd  system  the  saoeharine  liquor  was  paund 
into  a  latge  copper  vessel  called  a  '  pan,*  and  there  bdM 
«ver«n  open  fise,  at  a  temperatuBe.gradudly.risiDgitoi 
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230?  or  250^,  until  the  evaporation  had  caused  it  to  assume 
a  degree  of  viscidity  known  by  experience  to  be  proper 
for  the  purpose.    From  the  pan  it  was  emptied  into  ves- 
sels called  *■  coolers/  where  it  was  beaten  violently  with 
an  oar  or  staff,  by  the  action  of  which  the- sugar  was  so 
far  disentangled  from  the  molasses  as  to  be  able  to  granu- 
late, or  become  partially  crystallized.     It  was  found, 
however,  that,  independent  of  other  evils,  the  sugar  was 
liable  in  that  prdcess  to  be  ii\jured  by  the  high  tempera- 
ture at  which  it  boiled ;  for  there  is  a  tendency  to  decom- 
position even  at  the  temperature  of  boiling  water ;  and 
at  a  still  greater  heat  the  tendency  is  increased.    These 
circumstances  led  to  the   happy  suggestion,  by  Mr. 
Howard,  of  a  method  of  boiling  the  sugar,  in  vacuo.    In 
the  common  operations  with  which  we  are  familiar,  boil- 
ing water  is  always  nearly  of  one  temperature,  because  it 
is  exposed  to  a  tolerably  uniform  atmospheric  pressure ; 
but  if  this  pressure  could  be  removed  by  the  action  of 
the  air-pump,  or  some  other  means,  boiling  would  take 
place  at  a  temperature  so  low  that  the  hand  could  bear  it 
with  impunity.    So  likewise  in  the  case  of  sugar-liquor : 
if  the  pressure  of  the  atmosphere  could  be  removed,  the 
process  of  boiling,  which  is  nothing  m<»*e  than  a  veiy 
rapid  evaporation,  would  take  place  at  so. low  a  tempera- 
issre  that  the  sugar  would  not  be  injured  by.it,  viz.,  from 
130^  to  160°,  that  is,  one  hundred  degrees  lower  than  un- 
der Ihe  atmospheric  pressure.    Such  were  Mr.  Howard's 
views;   and  few  scientific  suggestions  have  ever  been 
attended  with  more  complete  success.    Nearly  all  the 
principal  sugar-refiners  now  boil  sugar  in  vacuo,  more  or 
less  perfect;  each  one  adopting  a  form  of  i^pparatus  or  a 
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roatine  of  processes  best  suited  to  the  circumstances  un- 
der which  he  conducts  his  bunness. 

The  pans  are  circular,  domed,  copper  vessels,  from  ax 
to  seven  feet  in  diameter,  and  nearly  the  same  in  h^ht. 
Ko  fire  is  visible  beneath  them ;  the  heating  power  beings 
supplied  by  steam.     Each  pan  is  completely  covered  in, 
air-tight ;  but  there  are  many  channels  of  communicatioii 
with  other  vessels :  one  admitting  liquid  sugar  to  the  pan, 
another  furnishing  a  channel  through  which  it  may  flow 
out ;  a  third  admitting  steam  for  boiling  the  sugar;  and 
a  fourth  serving  as  an  exit  for  the  sdr  originaUy  contained 
in  the  pan,  and  also  for  the  steam  evaporated  from  the 
sugar.    Various  pieces  of  mechanism  are  attached  to  each 
pan,  whereby  the  temperature  of  the  liquid,  the  quantity 
Gontuned  in  the  pan,  &c.,  may  be  tested ;  but  these  need 
not  be  further  particularized.    The  external  appearance 
of  each  pan,  and  the  appendages  belonging  to  it,  are  seen 
in  the  subjoined  cut. 

The  process,  then,  is  briefly  this : — ^The  liquid  sugar, 
after  percolating  through  the  charcoal,  and  being  col- 
lected in  a  cistern  several  feet  below  the  pans,  is  placed 
in  communication  with  them  by  an  ascending  pipe  ;  and 
the  air  being  withdrawn  from  within  each  pan  by  means 
of  ail  air-pump,  the  liquid  sugar  ascends  the  pipe  into  the 
vacuum  by  atmospheric  pressure  from  without,  on  the 
same  principle  as  the  water  ascends  in  a  common  pump. 
Steam  is  then  admitted  to  a  vacant  space  below  the  sugar 
in  the  pan,  and  also  through  pipes  traversing  the  interior ; 
and  by  these  means  the  sugar  is  brought  to  a  boiling  state 
while  comparatively  at  a  low  temperature,  on  account  of 
the  tolerably  perfect  vacuum  existing  above  the  surface 


of  the  Jiquor  in  the  pan.  As  the  evaporation  proceeds', 
tbe  vapour  flows  through  a  large  iron  pipe  into  a  cislem, 
where  cold  water  condenses  it  as  fast  as  it  is  formed,  and 
thus  maintains  a  vacuom  within  the  boiler.  The  sugar 
bjr  this  evaporation  thickens  and  becomes  partially  gia- 
nnlated  or  crystallized ;  and  to  ascertain  how  far  this 
process  has  extended,  a  most  ingenious  instramcnt,  celled 
a  '  proof-rod,'  is  used,  by  nhich  a  small  quantity  of  sugar 
mnj  be  taken  out  without  dieturbing  the  vacuum  in  the 
pan.  This  '  proof-rod '  may  be  regarded  as  a  key  which 
unlocks  a  little  valve  in  the  body  of  the  pan,  draws  out  a 
sample  of  eugar,  and  locks  the  valve  agiun.  A  hollow 
tube  i»  filed  in  the  pan,  with  the  outer  end  exposed  to 
the  atmosphere,  but  the  inner  end  imtneiMd  in  the  liquid 
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sugar.  This  inner  end  is  oonsinicted  with  a  socket  and 
plog,  like  the  key  of  an  ordinaiy  Uqnor-cock,  with  two 
apertures  through  which,  when  open^  liquor  may  flow. 
Tho  '  proof-rod '  is  a  strug^t  brass  rod  with  a  handle, 
haying  a  key  at  the  fiurtfaer  eod,  whidi,  on  being  intro- 
duced into  die  tube  and  turned  round,  unlodoB  the  tocket 
and  plug  in  the  tnbe,  and  allows  the  liquid  sugar  to  flow 
throogh  the  apertures  of  the  socket  and  plngpiato  a  recess 
at  the  botton  of  the  key.  The  pKoo£>rod  beii^  again 
tunned,  lodw  up  the  apertures  in  the  tube,  and  on  being 
withdnwn  brings  with  it  a  small  sample  of  liqaid  sngar. 

Tlie  attendairt  '  boiler'  then  tests  the  slate  of  the 
sugar,  by  taking  a  littie  between  tba  -thwmb  and  finger, 
and  trybig  what  degree  of  tenacity  and  granulation  it 
has  aoquiied.  If  the  resoh  isnot  sa^factory,  the  boil- 
ing is^coBtinttsd  for  some  time  longer ;  but  if  satisfac- 
tory,— and  this  is  a  matter  that  requires  consttot  expe- 
rience to  determine, — ^a  ralve  at  the  bottom  of  the  pan 
is  opened,  and  the  sugar  flows  through  a  pipe  into  a 
room  beneath,  where  vessels  are  pUeed  for  its  receptioii. 
The  sugar,  as  it  flows  throuf^,  appears  to  be  macii 
altered,  for  it  is  now*  a  mass^of  crystals  envdopad  in  a 
dark-4x>loiwed  i^rup. 

One  of  the  most  marked  points  of  diflerence  between 
the  old  and  the  recent  methods:of  boiling  is  this  { — that 
under  the  old  system,  the  teraperatore  at  which  the 
concentration  was  carried  on  was  so  high,  that  crystai- 
lization  could  not  take  place  till  a  subsequent  cooling 
had  been  efieoted ;  whereas  under  the  system  introduced 
by  Mr.  Howard  the  crystallization  actnaUy  takes  place 
to  a  considerable  extent  in  the  boiler  itself.  The 
sugar  flows  from  the  pans  into  yeaiels.  called  'heaters,' 


tile  correspondii^  tssh 
bring  at  a  nmch  lower  temperature  than  Aat  at  whiA 
the  eiigar  was  boiled  in  the  pans ;  but  &ej  are  now 
called  by  an  opposite  nane,  becaoae  the  nigar  ia  bete 
raiaed  to  a  temperature  of  about  180",  baring  previoiulj 
been  boiled  at  130*  or  140*.  While  bdng  ruoed  to  tbia 
bigber  temperature,  the  sugar  is  kept  constantly  stirred; 
and  at  a  certain  point  in  the  proeew  it  has  aeqinred  a 
state  which  renders  fiuther  heating  uunecessary.  Hm 
trftject  of  this  process  b  not  lo  much  to  cr]rstallise  the 
ingar  (for  that  has  aJtttidj  been  eflMed  in  the  pan),  as 
to  impart  to  it  a  coiuiateneevUeh  faciUtatca  Ute  aubaa- 
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quent  prooenesy  and  give*  to  the  loaf  of  sugar  a  firmer 
texture. 

Recalling  to  mind  what  has  been  already  stated,  it 
will  be  seen  that  the  sugar  has  been  successively  de- 
priyed  of  its  solid  impurities,  its  colouring-matter,  and 
of  some  of  the  water  which  had  been  mixed  with  it ;  but 
the  molasses,  or  uncrystallizable  parts  of  the  sugar,  still 
remain.  To  separate  these,  therefore,  is  the  object  of 
the  next  few  processes,  technically  termed  *  filling-out,' 
*  washing,'  and  '  netting.' 

The  '  fill-house'  is  generally  a  large  room,  on  the 
basement  story,  paved  with  stone.  A  considerable  por- 
tion of  the  floor  is  at  most  times  covered  with  iron  co- 
nical moulds,  about  two  feet  in  height,  and  six  inches 
in  diameter  at  the  largest  part ;  each  one  placed  with 
its  apex  downwards,  and  upheld  by  those  with  which  it 
was  surrounded.  Hundreds,  and  probably  thousands, 
of  these  moulds  are  thus  ranged  in  close  rank  and  file ; 
some  filled  with  sugar  from  the  *  heaters,'  others  in  the 
act  of  being  filled,  and  the  rest  empty,  wmting  to  be 
filled  at  a  subsequent  part  of  the  day's  operations .  These 
are  the  moulds  which  give  the  well-known  'sugar- 
loaf'  shape  to  the  masses  of  white  sugar  seen  at  the 
shops  of  the  grocers.  Among  the  improvements  which 
the  business  of  sugar-refining  has  undergone,  is  the  sub- 
stitution of  iron  moulds  for  those  made  of  clay ;  the 
latter  used  to  be  universally  employed,  but  the  former 
possess  many  advantages,  and  have  almost  superseded 
them. 

The  mode  of  filling  the  moulds  differs  in  different 
establishments.  In  one  it  is  as  follows : — A  number  of 
men,  each  stripped  from  the  waist  upwards,  are  en- 


gaged  in  th»  du^;  each  inan  ctuTTing'  before  him  a 
large  copper  badn  shaped  Bomewhat  like  a  coal-scoop, 
and  capableof  holding  above  ahundredweight  of  mdted 
sugar.  The  men  fill  th^  scoop*  with  the  hot  viscid 
■ug«r,  and  walk,  or  rather  run,  ^ith  a  quick  elastic  mo* 
tion,  to  the  moulds,  irhich  they  fill  one  -after  another 
with  the  sugar.  Each  man,  as  soon  as  he  has  exhausted 
his  cargo  by  filling  three  or  four  moulds,  hastens  back  to 
the  ■  heaters,'  fills  his  basin  again,  and  returns  to  fill  other 
moulds.  It  might  be  supposed  that  the  men  would  be 
scalded  by  the  liability  of  the  sugar  being  spilled  from 
the  vessels;  but  practice  enables  them,  by  a  peculiar 
spring  of  the  body,  to  hasten  along  at  a  tolerably  quidi. 
pace,   wiUioat  much   personal  inconvenience  from  the 
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heated  sugar.  As  it  is  important  to  have  all  the 
poured  into  the  moulds  while  in  a  certahi  state  of 
peratnre  and  granulation,  a  sufficient  number  ef  men  is 
employed  to  'fill-out'  all  the  contents  of  <Hie  sagav 
boiling  in  about  half  an  hour.  When  the  mouldB  ve 
filled,  and  the  contents  still  in  a  fluid  state,  the  suriaee 
is  stirred  and  scraped  round  the  edge  of  the  si^ar,  to 
prevent  any  adhesion  to  the  mould,  and  idso  to  enable 
the  small  crystals  winch  nre  forming  to  diffiise  tken- 
selres  equaUy  through  the  sugar. 

These  moulds,  then,  contain  sugar  and  syrup  nzied 
up  together,  in  a  heated  and  viscid  state ;  and  in  the 
'  fill-house*  they  remam  till  iMs  following  day,  in  (Hxkr 
that  two  effiscts  may  be  produced,  viz.,  the  solidificatioii 
of  the  sugar  in  the  act  of  cooling,  and  the  partial  sepa- 
ration of  the  syrup  from  it.  When  these  objects  are  to 
a  certain  degree  effected,  the  moulds  are  conveyed  to 
upper  rooms  of  the  building,  where  the  sugar  is  to  un- 
dergo the  processes  of  ^  wadiing '  and  *  netting.'  Every 
mould-full  of  sugar  requires  several  days  for  its  final 
completion;  and  thus  each  mould  is  in  use  so  long,  that 
a  very  large  number  is  re(|nired  for  the  purposes  of  the 
establishment,  and  many  separate  stones  are  necessary 
to  contain  them.  In  going  from  raom  to  room,  and 
from  floor  to  floor,  a  visitor  would  see  repetitions  of  the 
same  arrangements,  viz.,  amilds  ranged  neariy  all  over 
the  floors  of  fhe  apartments,  as  thickly  laslihey  could 
stand ;  there  aie  in  some  refineries,,  tadmtaame  peiiods, 
twenty  thousand  of  them  filled  with  sugar,  foendes  those 
which  are  waiting  to  be  filled* 

A  small  opening  being  made  in  the  apex  of  each 
mould,  the  mould  is  placed  in  an  earthen  jar,  where  it 


is  left  for  some  timew  During  tkis  period  the  tyTU§ 
flaws  or  drops.out  slowly,  through  the  perforation,  into 
tiie  jar  beneaA.  When  this  draining  has  proceeded  to 
a  certain  extent,  the  mould  is  taken  out  of  the  jar,  and 
the  syrup,  under  the  name  of  '  green  syrup,'  is  emptied 
firam  eadi  jar  into  one  common  funnel  or  pipe,  by  which 
it  is  conyeyed  down  to  the  boiling-house.  As  this  syruf . 
still  contains  a  portion  of  ciystallizable  sugar,  it  is  boiled 
orer  again,  with  raw  sugar,  to  produce  lump  sugar  of  a 
rather  inferior  quality ;  and  when  all  the  ciystallisable 
sugar  is  obtained  from  it,  the  residue  becomes  the  well* 
known  substance  treade. 

This  draining,  however,  does  not  remoye  all  the  symp 
&om  the  sugar,  a  portion  being  still  entangled  among 
and  coating  the  crystals ;  and  to  separate  this  portion, 
the  sugar  is  'washed'  in  rather  a  peculiar  way.  For- 
merly a  process  of  '  claying'  was  adopted ;  a  stratum  of 
fine  white  clay  diluted  with  water  being  laid  on  the  sur- 
fiioe  of  the  sugar,  the  water  percolated  through  the  sugar 
by  its  own  weight,  mixing  with  the  syrup  which  yet  re- 
mained in  the  body  of  the  sugar,  and  washing  it  away 
through  the  orifice  in  the  apex  of  the  mould.  By  the 
modem  improyements,  this  porous  surface,  or  sponge, 
as  it  may  be  considered,  is  formed  of  sugar  instead  of 
day.  The  rough  and  uneyen  sur&ce  of  the  sugar  on 
the  base  of  the  mould  is  scraped  off  into  a  yessel,  and 
there  mixed  with  water  to  the  state  of  a  'magma'  or 
mortar,  which  is  again  laid  on  the  surface  of  the  sugar. 
When  thb  magma  has  acquired  a  certain  degree  of  dry- 
ness, a  clear  solution  of  yery  fine  sugar  in  water  is 
poured  on  it,  and  allowed  to  remain.    This  solution, 
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ill  way  >IowI y  timragli  tiie  man  of  sugar  be- 
neath, cairlefl  with  it  the  greater  part  of  the  syrup  atill 
remaining,  together  with  a  portion  of  good  sogar  which 
nnaToidably  accompanies  it.  This  richer  symp,  techni- 
cally called  'second  runnings,'  is  emptied  from  the 
earthen  jars  into  a  funnel  which  conveys  it  to  the  boil- 
ing-house, again  to  be  boiled  for  the  separation  of  the 
sogar  from  the  molasses.  The  solution  of  sugar  is  re- 
newed from  time  to  time,  until  the  syrup  is  so  thoroughly 
washed  away  as  to  leave  the  loaf  of  sugar  in  a  beauti- 
fully white  state ;  or  if  the  sugar  be  of  a  cheaper  quality, 
until  a  corresponding  degree  of  purity  has  been  attained. 
The  substitution  of  sugar  for  clay  as  the  sponge-like 
layer  placed  in  the  moulds,  is  one  of  the  many  improye- 
ments  introduced  by  Mr.  Howard ;  and  its  importance  is 
shown  by  the  fact,  that  the  process  is  now  effected  in 
ooe-fourth  of  the  time  which  it  used  to  occupy  under  the 
old  system. 

A  medium  kind  of  sugar,  called  '  clayed,*  or  Lisbon 
sugar,  is  much  used  in  some  foreign  countries,  and  forms 
a  link  between  moist  and  loaf  sugar.  The  bro^n  cane- 
juice,  at  a  certain  stage  of  the  process,  instead  of  being 
put  into  hogsheads,  is  placed  in  conical  pots,  called  by 
the  French  '  formes,'  with  the  points  downwards,  having 
a  hole  about  half  an  inch  in  diameter  at  the  bottom,  tem- 
porarily closed  with  a  peg.  When  the  sugar  in  these 
pots  is  cool,  the  apex  is  opened,  and  the  pots  placed 
over  jars.  After  this  a  *  claying'  process  is  pursued, 
nearly  similar  to  that  alluded  to  above.  The  result  of 
thb  process  is,  that  after  remaining  fifteen  or  twenty 
days  in  the  moulds,  the  sugar  assumes  a  form  more  white 
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and  pure  than  that  of  raw  lugar,  but  leas  so  than  refined. 
Bat  it  would  appear  probable  that  this  old  method  will 
not  be  much  longer  pursued. 

Returning  to  the  refining  processes,  it  will  be  evident 
that  the  quantity  of  syrup  which  drains  from  the  apex  of 
each  mould  is  very  considerable.  In  the  first  place, 
there  is  the  '  green  syrup/  which  flows  as  soon  as  the 
hole  in  the  apex  is  opened ;  and  afterwards  there  are  the 
finer  syrups,  resulting  from  the  solution  of  fine  sugar 
which  is  poured  on  the  loaf  or  lump  in  the  mould,  and 
which  carries  off  a  portion  of  good  sugar  together  with 
molasses.  The  subsequent  boiling  and  preparation  of 
those  syrups,  in  order  to  obtain  the  crystallizable  sugar 
from  them,  is  almost  as  important  an  affair  as  the  refining 
of  the  original  brown  sugar.  A  curious  scale  of  qualities 
is  maintained  in  these  circumstances.  The  finest  syrup 
18  mixed  with  other  sugar  to  obtain  refined  sugar  of  the 
same  quality  as  that  from  which  the  syrup  was  obtained  ; 
the  second  quality  of  syrup  assists  in  the  preparation  of 
sugar  one  degree  lower  in  quality ;  while  the  coarsest,  or 
'  green  syrup,'  produces  a  kind  two  degrees  lower.  Thus 
the  finest  syrup  from  the  finest  sugar  is  almost  as  pure  as 
the  sugar  itself;  while  the  coarsest  syrup  from  the 
coarsest  sugar  is  so  thoroughly  exhausted  of  crystallizable 
particles,  as  to  be  dismissed  from  the  refining  processes, 
and  sold  as  treacle. 

The  face  of  the  sugar  in  the  moulds  becomes  rough 
and  uneven,  from  the  subsidence  of  the  solid  parts  of  the 
solution.  When  the  '  washing'  or  ' netting'  (i.e.,  mak- 
ing the  sugar  net,  neat,  or  pure),  therefore,  is  completed, 
this  face  is  made  smooth.  A  man  places  the  mould  on 
its  side  across  a  stool,  and  scrapes  the  base  or  open  sup- 
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bee  of  the  mgu  irith  a  small  instiaiiMnt;. 
which  is  called  '  brtuluiv-eff,'  an  odd  tenn,  e 
that  DO  bnA  a  einpl<^ed.  The  nigar  U  then  oUovad 
to  remaia  a  day  or  two  in  tiie  mould,  in  order  that  Ae 
faaae  nui;  acquire  hardeeia  and  finuBesi*  A  Bmart  blow 
or  two  of  the  edge  of  the  nould  agaiiut  a  wooden  poat 
looeena  the  n^ar  withb,  and  the  loaf  ia  famed  oat  upoa 
ha  base,  after  having  lain  is-the  moiJd  for  aeTeral  days. 
We  are  then  enabled  to  set  the  efect  of  the  cleuiuag 
prooesaei  which  the  sugar  has  undergone ;  the  surbce  ia 
hard,  oyatalline,  and  more  or  less  white  accon^g  to 
the  qu^ity;  the  finest  qualit]'  now  made  hanng  a 
degree  of  whitenesi  akooBt  riTalling  that  of  snow.    In 
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no  part  of  the  manufacture  have  the  modern  improve- 
ments produced  more  decided  eflecta  than  in  the  purit]' 
of  colour  now  obtained.  The  inferior  kindi  of  sugar 
retun  a  tint  more  or  leai  dark,  probablj  from  the  impos- 
wbility  of  eipelUng  all  the  molaiaes  from  them. 

The  loaves  or  lumps  (in  the  language  of  the  refineiy, 
'loaves'  are  the  finest  quality,  and  'lumps'- somewhat 
inferior)  of  sugar  are  not,  however,  equally  white  all 
over  when  they  leave  the  moulds;  the  .parts  near  the 
apex  being  slightly  damp  and  discoloured  at  the  surface. 
To  remove  this  damp  portion,  an  ingenious  machine  is 
emplojed.  Three  cutting  knives  or  blades  are  ranged 
in  a  conical  form,  and  made  to  rotate  bj  the  motion  of  a 
wheel ;  and  the  apex  of  the  loaf  of  sugar  being  intro- 
duced  into  the  cavity  fonned  between  these  blades,  the 
■nriace  is  shaved  or  sheared  off,  leaving  the  bod  j  of  the 
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loaf  elean  and  nnooth.  'Some  of  Ae  Isrger  and  coaiaer 
lumps  of  mgor  are  not  treated  in  thia  careful  manner  ,- 
but  the  damp  apex  U  merely  chopped  off,  leaving  Ote 
lamp  as  a  tnmeated  cone.  The  opention  of  ahearing 
the  fur&cea  of  the  loaves  is  termed  '  taming  iMi'  and 
the  waate  nigar  obtmned  therebj,  aa  well  as  that  vrtudi 
Ksnlts  from  -the  process  of  '  bniahiag  off,'  ia  melted  and 
clarified,  and  converted  into  the  fine  dear  Eolation  whkSt 
li  poured  on  the  augar  for  the  proceaa  of '  washing.' 


After  the  loaves  have  been  left  several  hetffa,  ranged 
ovef.fhe  floon  cPlai^  rooms,  ibej  aretakoi  up  one  b; 
one,  wrapped  in  p^er,  and  placed  in  an  area  orMoriug- 
Toom,  where  they  remain  mitil  thoroughly  dried ;  aflw 
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4kmy  ave  taken  •utrnd^wzappedin  Use  paper,  m 
srhieh  state  tkeyumy  be  deemed  finiahed. 

A  Jew  worda  nay^  ia  oendiMioa,  be^ven  veBpeeting 
&e  anode  of  reduciag  mgar  te  the  stata  caUed  tagait* 
candy.    Theproeee3JeiiatCQiidiictedataiigar'«einerie^ 
iRit  k  nearly  ee  follows : — When  Hhe  eaae-jiiBoe  iias  been 
dftrified  and  boiled,  it  is  plaoed  in^dd  moulds,  iiaring 
tkeer  lower  -eode  stopped -witb^UMB,  aoud  enased  at  in- 
lepvab  with  stsuiga  erisoaell  twig^,  to  ijofenn  the  sagar^t 
it  crystallizes.    The  moulds  are  thea  depoeited  in  a  coed 
place ;  and  in  proportion  as  the  syrup  cools,  crystals  are 
formed.     In  about  nine  or  ten  days  the  moulds  are  car- 
ried to  the  stove  and  placed  in  pots,  and  a  small  apertura 
made,  through  which  the  syrup  can  drop  slowly.   When 
the  syrup  has  drained  off,  and  the  crystals  of  sugar-candy 
are  become  dry,  the  moulds  are  taken  from  the  stove  and 
broken  in  pieces  to  disengage  the  sugar,  which  adheres 
strongly  to  the  sides  of  the  moulds.     By  previously 
tinging  the  syrup  with  cochineal  or  some  other  colouring 
substance,  the  candy  may  be  made  to  assume  any  desired 
hue.     The  arrangement  of  the  utensils  used  in  this 
process  is  generally  somewhat  as  follows : — A  stove  is 
set  apart,  the  entrance  into  which  is  on  the  ground-floor, 
as  near  as  possible  to  the  pans :  the  top  is  usually  from 
ten  to  fourteen  feet  above  the  ground,  and  covered  like 
the  top  or  crown  of  an  oven.    Beams  are  fastened  into 
the  wall,  at  a  distance  of  about  twenty-six  inches  from 
each  other,  and  sufficient  to  bear  a  very  large  weight ; 
upon  which  strong  planks  are  laid  when  wanted.    The 
cahdy-pots  are  placed  upon  the  planks,  and  remsdn  there 
till  the  process  is  finished.    The  pots  are  usually  made 
of  thin  copper,  without  feet,  and  are  perforated  round 
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the  lower  part  with  numerous  holes,  the  jmrpoee  of 
which  is  this: — a  coarse  white  thread  is  drawn  bj  a 
needle  through  a  hole  in  one  side  of  the  pot,  carried 
across  to  a  similar  hole  in  the  other  side,  brought  bad^ 
again  through  a  third  hole ;  and  so  backwards  and  for- 
wards till  the  lower  part  of  the  pot  is  traversed  by  se- 
veral lines  of  thread ;  after  which  the  holes  are  stopped. 
Each  string  forms  a  nucleus  round  which  the  candy  crys* 
tallizes ;  an  e&ct  which  used  formerly  to  be  produced 
by  the  use  of  small  twigs. 
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CHAPTER  Vn 

TOBACCO,  ITS  CULTURE  AITB  MANUFACTURE  J   CIQABt  \ 

SNUFT. 

*'  Tobacco,"  sajs  Mr.  Porter,  "  i8>  perhaps  an  object  of 
more  general  use.  than  any  other  production  of  the 
vegetable  kingdom;  and  if  we  consider  that  in  no  segise 
can  it  be  classed  among  articles  necessary  for  human  sub* 
sistence,  the  fact  is  calculated  to  excite  our  surprise  as 
Well  as  interest.  The  love  of  tobacco  is  evidently  an 
acquired  taste ;  yet  is  one  so  easily  and  universally  ac- 
qiured,  that  this  weed  forma  a  luxury  which  is  enjoyed 
in  common  by  the  African  negro,  the  unclothed  and 
houseless  wanderer  of  Australia,  the  hardy  American 
Indian,  the  slothful  Asiatic,  and  every  class  of  people 
throughout  the  more  polished  countries  of  Europe.'* 
The  steps  by  which  this  remarkable  plant  is  brought  inUy 
usable  form  will  engage  our  attention  in  this  Chapter. 

The  botanical  name  for  the  tobacco-plant  is  Nicotianaf 
given  to-  it  in  honour  of  Jean  Nicot,  Lord  of  Villemain, 
who  was  ambassador  from  France  to  Portugal  about  the 
time  when  the  plant  was  first  brought  to  Europe.  It  iff 
supposed  that  he  introduced  it  first  into  France,  as  Sir 
Walter .  Raleigh  did  into  England.  There  are  seven 
apecies  of  the  Nicotiana,  of  which  the  principal  is  the 
Nicotiana  Ibbaeum.  There  are  two  varieties  of  this: 
species,  both  annual  herbaceous  plants,  rising  with  strong* 
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erect  ttenis  to  the  hdgiit  of  from  riz  to  mne  feet,  tiieir 
foliage  being  fine  and  handaome.  When  foil  grown  tiie 
atalk  near  to  Hie  root  freqpeaAy  attains  a  size  greater 
than  an  inch  in  diameter;  it  is  surruunded  by  a  haiij 
dammj  sabstanoe  of  a  graamsh^mUow  cdonr.  Hie 
leares,  which  are  <^  a  light  green,  grow  alternately  at 
intenrals  of  two  or  three  inches  on  the  stalk ;  they  are 
oblong  and  spear-shaped ;  those  lowest  on  the  stalk  are 
about  twenty  inches  long,  and  th^  decrease  in  size  as 
tfiey  ascend,  die  top  leaves  hemg  only  ten  ineiifls  long 
nd  fire  broad.  The  yonog'  luwes,  whenr  akoiit-  am 
lnc|iieB  long,  are  of  a  deep  groan  eofaNii%  and  raljier 
amaoth;  bet  as  tbey  approaeh  iiiatiiiilyy  theyaiRBiiep  tt 
yclltfiriah-  tint,  and  hare  a  longiMr  auHhoa 

Ia cullMtiBg  ihe.  {rfant,  liie seed,  is  S0«ii-Binn8ayl& 
beds,  cidled  patdteB,  bcrdeiad  by  some  pfamt  wDldi  nitt 
aiTest  the  pssgreas  of  the  nawagiug  fly ;  and  m  effiBcteA 
genemUy about  Mardi.or  Aprill  In aiminith^  tim  the 
yomg  i^jtoots  being'  ready  for  transphmliiiy,  g^raosd  la 
prepared  for  dieir  reoqitk>ir.  HiUookS)  abont  eighteen 
itichfis  high,  arrraiaed  in  parsildl  lines,  fonr feefr  i^art  in 
ane  direction,  and'  three  fbet  in  anotber:  Tfie  spnnita^ 
bemg  aboat'fire  inches  high,- see  earefblly  taken  out  at 
the.  groimd  witiiioiit  iijory  te  tfaehr-  tender  neotleta,  and 
ooAMjed  to  the  field  in  a  basket.  One  person  plhoes  m 
aprout  upon  every  hillodt ;  and  others,  ivlio  fellowliimv 
make  a  hole  with'theii:  fingers  in  the  centre  of  each  Idlledb 
and  deposit  the  tofeaooo-plaat  in  an-  upright  posithai^ 
pressing  the  earth  round  the-  rootwith  Ihek^.  hamfe.  Thu 
is  an  opemtion*  of  great  delicacy,  as  the  leares-  are  «&> 
osedingly  tender  at.  this  time^  and  any  injury  snstsined* 
hy  thorn,  woukt  emlanger  thesafiBfyr  of  the  planti 


101 

iMCtamot  atttfitknB  m  seqidiwb  td^  ikn  yonag  ftetir; 
and  wiiML  thejpace:  losa  fit  itete  for  being  oat  (nt  wUksh 
time  tile  lemnas  hare  diangpisd:  tiheir^coioar  to  a  yettowiibb 
•grfMBr  ^  aubrtaacQ'  e£  tbe.  kaf  ia  tliiokeiMd,  and  ^ 
wttbmoi^  pmoinfid^}  thaisultoni^  cnclt  of  iHran  i§^  ftuv 
nlriiad  with,  a^  abarp  atnugknife,  praeeed  regQ]iBa4jr  along 
the  raws  of  plants  GBtdng-  onljr  auch-  aa  appear  to  He 
ope^  leaving  the.  neat;  for  futora  operations.  Tlliasdieeb 
tion  IB  necQflsaiy,  heeanaa  i£  the  tobaooo  be>  cat  before  it 
is  fullj  ripe,  it  will  not  assume  »  good  eoltoir,  and  will 
be  liabb  to  not  whan*  padced'  in>  the  hogriieads.  The 
ataiks  are  cut  almost  doae  to  the  grmmd ;  and  such  of 
them  aa  are  mffioiftatly  tfaidL  ara  i^t  down  iho  middle^ 
In  order  to  adnut  the  mare  nnobstnieted  aeoaas  of  air  and 
the  evapcnation  of  natural  moistarei  The^  oat  and  dried 
ataiks  are  Ihm  laid  down  in  sagnliv  order  on  the 
ground,,  the  extennitiea  of  the  leavei>  all  pointing  in  the 
same  directionv.tiuit  tfaej  maybe*  mora  easily  ga^iered. 
Thi»  gathering  iaeffiaeted.  after*  a  diort  exposure  to  tiie 
snn. 

The  next  part  of  tiie  proona  is  the  cmring  of  the  to- 
baccoy  which  is  carried  on  in  large'  bams,  whose  ndea- 
are  lefl  partia]l|r  open  to  allow  a  fi?ee  cireulation  of 
air ;  and.  the  mtamal  area  of  tiie  building,  including  llxe^ 
roof,  is  oocupied  by  horizontal  poles  stvatdiing  aorosa  the^ 
bam  in  a  parallel  direotion^  and  four  foot  asunder.  These 
poles  am  connected  together  by  oresa-pieees  caQed 
tobaoco-aticka,  upon  which  the  leaveaare  hung  in  order 
to.  be  cured.  There  are  several  stages  of  tiiese  poles  and 
sticks,  one  above  another,  a  perpendicular  space- of  four' 
foot  being  left  between  them.  The  plants  lure  earned  to 
the  curing^ousa  aa  soon  aa  the  Itea^Fea  bamr  lost^so  mui& 
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of  tlinr  tigiditf  and  brittleiieai  as  tir  bear  bandiiiig'  with* 
ool  braking ;  md  the  opention  e£  fanging  them  is  then 
effected,  by  aiispendiiig  the  pUnte  upon  the  sticks  with 
tbe  points  of  the  leaves,  downwaids,  restiiig  them  eitiier 
b/  tbe  stalk,  of  the  lowest  leaf,  or  by  the  slit  which  has 
been  made  in  the  stem.  Each  tdck,  sfto-  being  loaded 
inth  plants  placed  foor  or  five  inches  apart,  is  conveyed 
to  the  stage  of  poles  to  which  it  belcmgs ;  and  the  whde 
area  of  the  bam  becomes  thus  filled  with  the  jdants,  no 
two- touching  each  other. 

The  unassisted  action  of  the  atmosphere  produces,  in 
a  general  way,  that  e£kct.  for  which  this  process  is  un- 
derg<me ;  but  it  is  sometimes  necessary  to  have  small 
smothered  fires  of  rotten  wood  or  bark  in  the  barn,  to 
counteract  tiie-  effects  of  an  unfavourable  state  of  the 
weatbn*.  An  exposure  to  the  air  for  a  period  of  about 
five  weeks  makes  the  leaves  of  tobacco  elastic  and  tough, 
and  slightly  covered,  with  a.  glossy  kind  of  moisture. 
The  tobacco  is  then  said  to  be:  in  case,  and  is  taken  down 
from  the  sticks,  in  order  that  the  stalks  may  be  separated 
fi»m  the  leaves.  The  general  plan  is,  for  a  party  of 
negroes— men,  women,  and  children — ^to  sit  in  a  circle 
on  the  floor  of  the  tobacco-house,  and  to  pull  the  leaves 
from  the  stalks,  handing  the  former  to  two  men  placed  in 
the  centre,  who  distribute  them  into  separate  heaps  ao- 
cording  to  their  qualities.  The  lower  or  ground  leaves, 
being  generally  soiled  and  torn,  are  separated  from  the 
Best ;.  while  of  those  produced  in  the  higher  part  of  the 
stalk,  some  are  inferior  to  others ;  the  whole  are  there- 
fore distributed  into  three  heaps. 

At  this  stage  in  the  proceedings  it  is  necessary  to 
mention  a  difference  in  the  form  in  which  tobacco  is  im- 
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|MMrted  from  the  pla&tations.  Our  manufibcturers  distin* 
igoiBh  between '  strip-leaf'  and  '  hand-work/  the  former 
ef  which  is  the  technical  name  for  tobacco  from  which 
4he  stem  of  the  leaf  has  been  taken  away  before  the  latter 
is  packed  in  the  hogshead ;  whereas  '  hand-work  *  is  the 
iiiame  applied  when  the  leaf  is  packed  whole,  stem  and 
«1L  The  stripping  is  elflfected  by  taking  the  leaf  in  one 
luuid,  and  the  extremity  of  the  stem  in  the  other,  in 
«ich  a  manner  as  to  tear  them  asunder  in  the  direction  of 
the  fibre,  a  process  requiring  some  degree  of  ezpertness : 
-but  whether  the  leaves  are  stripped  or  not,  the  subsequent 
processes  are  nearly  the  same.  The  leaves  are  tied  up 
^  small  bundles  by  a  bandage  at  their  thicker  end,  n 
small  leaf  being  employed  for  that  purpose  by  twisting  it 
vound  the  others,  and  securing  its  end  in  a  kind  of  knot. 
Each  little  bundle  of  those  leaves  from  which  the  stalks 
have  not  been  removed,  is  called  a  handf  and  is,  at  the 
>end  where  it  is  tied,  somewhat  thicker  than  a  man's 
4humb,  the  length  being  from  one  to  two  feet,  according 
2to  the  kind  «f  leaf.  The  '  strip-leaf  presents  a  slightly 
different  appearance.  All  the  bundles  are  then  thrown 
together  in  heaps  on  a  wooden  platform,  where  they 
undergo  the  process  of  sweating,  which  is  in  its  nature  a 
slight  degree  of  fermentation. 

Packing  for  shipment  is  the  next  operation.  The 
tobacco  is  packed  in  hogsheads,  which  are  made  per* 
fectly  dry  for  its  reception ;  the.  tobacco  is  deposited  in 
them,  the  little  bundles  or  hands  being  ranged  one  by 
one  parallel  to  each  other  across  the  hogshead,  the  points 
all  in  the  same  direction.  The  next  course  or  layer  is 
reversed,  the  points  being  in  the  opposite  direction ;  and 
•nyimall  spaces  that  may  occur  are  filled  up  withbundlea 
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«f  km  mdj  m  m  to  bmg  ail  to  a  leval.  When  A* 
ko^BhedL  is  about  aae-quarter  SIM  ia  tiua  wa^^  m 
powarfid  fever^qaaMs  ia  a^p^ilied  to  tha  aor&oe  of  tha 
tahacoa,  ao  aa  to  iwbaoe  iiie  thtdmniw  feai  about  twelaa 
mobeB  to  tbree.  Tke  lever  as  lEfl{>t  in  this  poaiiMa 
for  several  bom,  ia-opder  tbit  tbe  tobaooo  auty  beooaaB 
aa  oompkgtdy  cnnsaiidated  tiMt  k  will  not  apiiog  uf 
i^gain  ndiea  the  jmemme  is  roDaavacL  Eiesh  poxtiooa 
me  thea  kid  in  the  faogahead,  aiad.tzeated  ia  a  auaikr 
nanaer,  mdl  tbe  wiiole  ^nhb  is  filled  viih  a  deaae  aai 
flBBipaot  anas  of  tobaoco4BaY«iL  A  hfigBhuad,  ibflg^ 
eight  inobes  in  ieagth,  l^  thiiif  or  thitty-twa  la  ^m^ 
meter,  will  hidd  oae  tfaoaattid  pouads  wei|^  of  *f4wf!ii% 
when  flwimirraad  in  this  irmy. 

Ia  theae  hogdiaadB  the  tafaaaco  is  jn^orted,  aad  ia 
depoeitod  ia  the  gomnnBeat  waisdiDBaaBat  Londoa  asod 
elsewhere,  vntil  idie  dafy  is  paid^  In  tiuae  tohaooD 
iraMhausas  at  the  OLondon  Decks  may  'foe  seen  j«DgB% 
tiers,  or  alleys  of  ingidusads,  whose  namfaer  is  TinniftnsB. 
Passage  affeor  passage  oeBHis,  each  several  hoadred  foot 
in  length,  md  only  wide  enDugh  to  admit  tibe  .neoeaaaigr 
tcaffic :  all  paialid  one  to  another,  and  all  bordand  <m 
h(A  ndes  with  dose  and  eoaapact  maaaes  of  hogshead^ 
generally  two  in  height.  The  whole  are  under  oaa 
roof,  or  rather  one  auocassion  of  «>ofis ;  and  there  jare 
aemetiaMs  d^oaltad  there  as  many  as  twenty  thooaaad 
IsDgflheada,  averaguig  twdbire  hundred  pounds  of  tofaaoee 
each. 

irhnaa  who  ana  uaaeqiiaiated  with  Customs'  and 
Sxoiae  raguiatians  may  |ierhapa  not  deem  it  iaimatorial 
toimw^whylhis  enonaoas  qoaatky  of  tobacco  is  h9fk 
Jaiaaapkia     Xka  do^  pKdj»Q«Keiy.paBadof  tdaaaa 


w  VBtj  large  ^haiiUa  doljf  irxatdenaiidBd  sokngrw 
^wtolifiOBimBiini  at  As dodo^  arwAmmUM imr»» 
liouaou  attached  to  Hie  dodoL    A8  8(Nniai.iti8.1aadQiat 
Ae  docks  fion  tiie  8hi|i  and  phted  in  tiie  wftrriMnim^il 
iBCDBsidered  tobemlmf^under1ii0cate«i  the  Stale* 
aetd  eaimat  be  leiiioved  thence  tiQ  tiie  dot j  is  paid.    If 
1^  any  Gxrcamataaoe  the  wfade  or  a  portien  ef  a  hqg»» 
head  of  tobaeco  beoomea  mjnred,  previoos  te  its  amval 
at  the  docksy  the  omoes  would  tsiihee  kse  it  altogether 
ftan  pof  tiw  eaonaoua  dafy^  on  tihe  <h»aged  poirtiDii« 
Were  the  dutj  reiy  smally  it  is  poanUe  ^mk  the  daauged 
portion  might  be  sokl  at  a  price  which  wooM  more  than 
coyer  tiie  da^  on  it ;  bat  as  it  is,  tiie  iaky  is  too  high 
to  permit  of  such  a  speculation.    The  State  allows  tbe 
damaged  portion  to  be  burned,  without  any  duty  having 
been  paid  on  it.    When  a  hogshead  is  to  be  opened,  the 
head  is  knocked  out,  some  of  the  stares  loosened,  and 
by  a  dexterous  numagement  the  hogshead  is  taken  com- 
pletely off  the  tobacco^  leoriog  the  latter  standing  up-* 
right  as  a  brown-colonred  naai  <^  tobacco-leaves,  uncom* 
monly  dense  and  irapoKtnife^    If,  1^  the  action  of 
sea-water,  bad  packing,  or  any  other  cause,  any  of  the 
mass  has  become  injured,  two  men^  provided  with  long 
cutting  mstrameBts,  stand  on  opposite  sides  of  the 
cylindrical  mass  ef  tobacco,  and  drap  awajr  all  the  in- 
jured part,  by  sonfi  bits  at  a  time.    The  compression  to 
whidi  the  tobacco  haa  haea  sobjeeled  gplvea  such  a 
solidity  and  denseness  to  the  mass,  that  very  powerful 
blows  are  required  to  ddp  off  the  damaged  surface,  es- 
pecially at  the  cylindrica!  parts,  for  there  the  cetting  is 
effected  crosswise  to  tbe  direcfion  of  the  stalk  and  leaf. 
When  the  damaged  portion  is  all  cut  away,  the 
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n^der  ii  eandbllj  wei^ied,  in  order  tbat  the  anKnnit 
«f  dot}'  RMnmig  to  the  Btate  ma;  be  detennined ;  and 
Mmplca  are  then  freqaentJy  taken  from  the  hogriioad, 
irtudi  ndllce  to  effect  a  mIb  between  the  vender  and  Ae 
Imjer  oF  die  hogihnd  of  tobacco.  The  opened  and 
looHined  caik  ii  oeit  ilipped  over  the  mass  of  tobacco, 
md  fastened  as  clotelj  to  it  is  is  neceBur;,  by  the  mit 
rfthe  hoops ;  the  head  of  the  hogshead  being  also  fixed 
in  at  the  same  time.  The  damaged  tobacco  ii  bumed 
tn  a  kiln  at  the  Docks ;  by  which  all  is  consumed  eic^ 
in  ash  Bvulable  as  manure. 

The  leaf  being  brought  to  the  manufiMStorer  in  hogt- 
beada,  he  proceeds  to  give  it  one  of  the  three  fonna  in 
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which  it  is  used,  ue»  tobaoooy  cigan,  and  snoff.  Moti. 
peraons  are  probably  aware  of  the  mun  points  of  differ* 
ence  between  these  three  forms  of  the  plant ;  but  as  all 
are  not  so,  we  may  shortly  state  that  the  common  smoking 
tobacco  is  the  leaf,  generally  divested  of  the  stalk,  and 
also  generally  cut  up  into  shreds  or  filaments ;  cigtart 
are  bundles  of  the  tobacco-leaf,  divested  of  the  stalk,  and 
wrapped  up  into  the  dose  and  well-known  form  which 
those  articles  paiesent;  sm/^  is  formed  partly  of  the 
stalks  of  the  leaves,  /aid  partly  of  the  leaves  themselves, 
cut  and  ground  into  the  state  of  powder.  These 
lune  the  distinctive  qualities  in  which  the  three  com- 
mercial forms  of  the  plant  differ  one  from  another ;  but 
each  one  of  the  three  has  many  varieties,  arising  partiy 
from  differences  in  the  quality  of  the  original  leaf,  partiy 
from  the  manner  in  which  the  leaf  is  cut,  and  partiy  also 
from  the  processes  preparatory  or  subsequent  to  the 
cutting.  It  may  likewise  be  here  remarked  that  the 
manufacture  of  the  leaf  and  stalk  into  the  three  forms 
in  which  the  plant  is  used  generally  devolves  upon 
three  classes  of  persons.  The  same  man  who  makes 
cigars  does  not  generally  prepare  the  tobacco  which  is 
smoked  in  pipes,  while  the  grindingof  snuff  is  a  different 
occupation  from  either.  The  processes,  too,  are  con* 
ducted  in  a  somewhat  different  manner  in  different 
houses. 

A  hogshead  of  tobacco  being  opened,  and  ready  for 
preparation,  the  plant  is  dug  out  piecemeal  by  the  aid 
of  an  iron  instrument.  The  bundles  of  leaves  are,  as  we 
before  observed,  compressed  so  powerfully  together, 
that  they  become  ahnost  one  mass ;  and  indeed  without 
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liie  ud  of  moiflnrar  it  wqM  be  dbaoie  InpoinUe  1m 
mpU9tB  them.    Tiie  lieipe  or  piecee  are  eprinkled  with 
netv,  8  proeeM  techmeidly  tensed  *  fiqaoring' ;'    bf 
which  llie  bondkt  of  letfee  mny  be  tefianted  one  fim 
eoother.    If  the  tofaMOD  ib  m  the  ftrm  oOkd  ^^ato^ih 
letl^'  ift  which  tiie  stalk  has  been  temored  before  the 
teves  were  paired  in  the  hogshead,  eadi  sepante  kai 
er  faalf4eaf  beeoDMs  loosened  from  &e  othora  by  tim 
•peratioB  of  liquoring;  bat  if  it  be  *  hand-woik,*  i«. 
retaining  the  stalks,  and  bcond  np  in  bundlea  cafled 
<  hands/  &e  liquoring  in  iJie  first  pieoe  loosens  ik» 
bandies  one  from  another,  and  these  being  antied,  the 
leaves  Ihemeelfes  are  separated. 

The  ^hand-wmk*  most  beoome  ^strip-leaf'  beftie 
the  tobacco  is  in  a  fit  state  finr  ose:  or  in  otter  wordo^ 
the  stalk  most  be  taken  out,  either  at  the  pIsotBlioni 
where  the  plant  is  grown,  or  in  En^and  after  imporla* 
tion.    The  stripfmig  or  taking  off  of  the  stalk  is  efifectad 
generally  hj  women  or  bojs.    The  leaf  is  fiMed  t^aug 
tin  middle,  and  by  means  of  a  small  instrnmenty  and  a 
doKteroos  manoeuTre  acquired  only  by  pmctioey  the  staOt 
is  stripped  from  the  leaf,  and  lud  on  one  aide, — the  leaf 
being  laid  in  another  place  by  itself.    One  particular 
kind  of  tobacco,  however,  known  to  consumers  by  die 
fimeifiil  name  of  *  bird's-eye,'  c(»tains  a  portion  of  the 
stalk  as  well  as  leaf.    To  produce  this  form  of  the '  Vnw 
Ipoiian  weed,'  the  various  processes  are  pei^xrmed  on  the 
leaf  without  the  previous  extraction  of  the  stalk.    The 
action  of  the  cutting-machine,  presentiiy  to  be  described^ 
produces  a  large  number  of  round,  light,  and  exceed* 
ingly  thm  sections  or  slices  of  stalk,  which  become  mixsd 


«9  with  tiw  be  th«e«dJike  ibrei  into  wkick  (be  leaf  itntf 
it  Mt,  snd  thui  produce  an  t^tpeanuoe  whidi  hu  given 
lue  to  thenameof  thii  paitiailar  form  of  the  plant. 

XiM  enUiiig  of  theWree  inloduwe  fine  diredi  whk^ 
finn  the  greater  put  of  Bmoking-tobacco  ia  not  ejected 
kaf  t^  kaf ;  bnt  a  large  number  af  leaTea  are  prowod 
together  in  the  form  of  a  calce,  and  t.eD  oat.  The  Icai^ea, 
after  bariog   been    teguaied   one  bom   auather,   and 
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stripped  of  their  stalks,  are  moistened  to  a  certain  d^pree, 
tither  by  sprinkling  or  by  inuuersion  in  a  liquid  prepared 
for  that  purpose.  This  process  not  only  gives  to  the 
leaves  a  degree  of  moisture  which  enables  them  to  cake 
well  together,  bat  also  has  an  influence  on  their  subse- 
quent flavour,  and  is  therefore  of  considerable  import* 
ance  in  the  manufacture. 

.  The  cutting-machine  by  which  the  thread-like  fibres 
are  produced  is  represented  in  page  139.  The  to- 
bacco, after  being  very  powerfully  pressed,  assumes  the 
form  of  a  flat  cake,  one-third  of  its  former  thickness. 
This  cake,  pressed  as  hard  as  a  board,  but  clammy  and 
wet  from  the  previous  sprinkling  of  the  leaves,  is  laid 
upon  the  bed  of  the  cutting-engine,  in  order  to  be  cut 
into  shreds.  These  engines,  like  most  other  engines 
used  in  manufactures,  have  undergone  considerable 
changes  as  improvements  became  introduced.  Originally 
tobacco  used  to  be  cut  by  means  of  a  long  knife  worked 
by  hand.  After  a  time  a  hand-engine  was  used,  in 
which  the  workmen  had  nothing  to  do  but  to  turn 
a  winch-handle,  the  arrangement  of  the  machine  serving 
both  to  cut  the  tobacco  and  to  shift  the  cake  along  as  it 
became  cut.  Then  horses  were  used  to  turn  the  ma- 
chine, instead  of  applying  human  labour.  Lastly,  the 
power  of  steam  was  applied,  by  which  the  whole  work 
was  brought  within  the  scope  of  this  moving  power ;  the 
attendance  of  men  being  required  only  to  place  the  cake 
in  the  engine,  to  attend  it  while  at  work,  and  to  remove 
the  tobacco  when  cut.  But  the  hand-engine,  the  horse* 
tmgine,  and  the  steam  cutting-engine^  however  difierent 
in  their  moving-power,  all  cut  the  tobacco  nearly  in  the 
^e  manner.    The  cake  is  laid  on  an  uron  bed^  whidi 
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Ib  6Q8cq>dbIe  of  a  slow  progressive  motion  by  means  of  a 
screw  passing  beneath  it.  This  screw  is  connected  at 
cme  end  with  a  cog-wheel,  m  such  a  manner  that  while 
the  machine  is  worlcing,  the  bed  on  which  the  tobacco 
is  laid'  is  urged  slowly  forward.  Another  part  of  the 
mechaniism  gives  motion  to  a  sharp  blade,  rather  longer 
than  the  width  of  the  cake.  This  knife  or  blade  has  a 
reciprocating  vertical  motion,  or  rather  a  motion  some- 
what similar  to  that  of  a  pair  of  nut-crackers,  inasmuch 
as  there  is  a  hinge  or  fulcrum  at  one  end.  The  cake  is 
about  two  inches  thick,  and  each  action  of  the  cutting* 
blade  slices  off  a  thin  film  from  one  end  of  the  cake.  As 
the  cake  itself  is  composed  of  a  very  large  number  of  sepa- 
rate leaves  of  tobacco,  it  follows  that  each  film  or  shaving 
taken  from  the  edge,  generally  at  right  angles  to  the 
surface  of  the  leaves,  must  be  formed  of  separate  pieces, 
in  no  case  larger  than  filaments  or  fibres.  The  thickness 
of  these  fibres  is  regulated  in  a  very  ingenious,  manner-. 
Immediately  after  the  blade  or  knife  has  made  one  cut, 
the  cake  is  moved  forward  a  minute  distance,  so  that  tho 
next  following  cut  of  the  blade  may  be  distant  some. 
smair  space  from  the  former.  It  depends  upon  the  num- 
ber of  cogs  in  the  wheel  at  the  end  of  the  under-lying 
screw,  whether  this  distance,  and  consequently  the  dia- 
meter of  the  fibres  of  tobacco,  shall  be  greater  or 
smaller. 

When  the  cake  is  entirely  cut  up  into  shreds,,  the  en- 
gine is  stopped,  and  the  cut  tobacco,  in  a  clotted  and 
damp  state,  is  taken  up  and  put  into  a  trough  or  case« 
A  new  cake  is  then  adjusted  to  the  bed  of  the  engine, 
and  the  operations  proceed  as  before. 

The  various  kinds  of  tobacco    ordinarily  used  for 
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■nokin^  owe  thor  difeeiit  qualitiai  t»  vamj  diflhwiii 
ciicamstanoeB ;  some  depending  on.  tfaa  kind  of  ki^ 
mne  cm  the  ooloor  of  the  leaf,  aome  on  theroatealion  <f 
the  stalk,,  some  on  the  extent  txh  which  the  leaf  ii 
'  liquored/  and  some  on.the  rektuFO  fiaeneaa  of  the^iUvei 
into  which  it  is  cat«  '  Bird'a-eya'  isy  as  beforer  stated^ 
produced  by  cutting  up  the  atalk  together  with  the  kal^ 
m  plan  which  is,  we  beUeve,  never  adoptad  wUh.  nafi 
ether  form  of  tobacco.  That  kind  of  tDbeooo  cailad 
'returns '  ia  made  of  the  li^^itest-colouzed.  leaf,  aeleeled 
from  the  hogahead ;  and  this  light  eoleur  ia  proaoi'iod  bf 
caution  in  the  consequent  arrangenientak  A  conaideniUBi 
quantity  of  water  in  the  process  of  ^Uqqoring'  hafl»a 
tendency  to  darken  the  coLnir  of  the  leaf,.as.has  liicenmai 
■n  excessive  amount  of  pressure  when  in  the  fona  af-ai 
cake ;  by  using  a  small  amount  both,  of  moiatuxe  and  q£ 
pressure,  therefore,  lightness  of  the  colour  of  '  X8tuni&'' 
SB  preserved.  The  very  strong  kind  of  tobaoBo  called 
'  shag,'  which  is  used  both  for  chewing  and  smnking,, 
owes  its  quality  to  different  drcumatances,  the  first  of 
which  is  the  choice  of  the  darkest-coloured  leave*  in  the* 
hogshead;  in  the  subsequent  prooeases  the  tobacco  is 
well  'liquored/  and  screwed  down  in  the  press  with 
great  force.  This  kind  of  tobacco  is  subdivided  into  two 
aorts, '  fine '  and  <  common,'  the  chief  diffiereaoe  betwaan 
which  is  in  the  diameter  of  the  fibres  into  whidi.  the 
leaves  are  cut,  the  *  fine '  being' cut  by  the  engine  vHien 
the  bed  is  pushed  forward  by  a  wheel  having  more  osga 
than  for  cutting  the  '  common '  kind.. 

Many  of  the  names  by  which  tobacco  is  known  werer 
given  from  the  names  o£  the  places  whence  it  wtt> 
braughti  and  from  other  drcumstanoea*  having  l»it  little 
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to  tli0  ^wlttyi  of  liie  tcAMBOb  ^Oroonoka,'  a 
givw  to  <me  ItScai  a£  tobftcocs  ^>*b9  pmfaabljr  deriTed 
l«Bi  te  SGKtb  .AmflrioMBi  mar  of  tiiat  maa.  <  Ejuv- 
tor/  er  '  Gnarter/  wa§  ongiiidly  Hw  ame  gfcran  iai 
.AflBflrioiktofaieketSiof  niriMsorcui0^.m  whie&tiiegrpiift 
the  tniMCBD  flealto  Eurofw ;  and'  hence  te  dengnatiov 
tf  *  "Sjmm^ba  tolnosa/  wu  g^en  to^  the  Umna  impartod 
a  tfattw  bMketSt  At  pseMnt  tba  two  kinds  kaovnv 
kgr  Ami  wpecliftt  names  ara  numufactamd.  from  ib» 
heat  laaff  geoflrally  fivn  Hawamah*.  OrooDoko  ]»  catt 
in^,  a— lawiiBt  suniltar  t»  fine  ''flhag/  bat  Enaater  is: 
■mob  ooanofw-  Tki9&niat]l6  duaf  difiSunenov  batwacot 
tlitf  tiro  kinda^  t^  qnali^  asid  pvepontioa  of  tbo  laavep 
bdi^  ia  €A&  mafiBota  afaopft-eqnaL 


The  oddly-named  <  pig-taal '  tobacco  la  a  rope  or  cordy 
about  equal  in  diameter  to  the  thicker  end  of  a  cornmon' 
tolMooo*pipe,  uid  of  as  great  a  length  as  the  manufte* 
turer  may  choose  to  make  it.  The  manufacture  of  this 
mMe  ivquhrea  ther  aimnltaneoua  aid  of  a  man  and  two 
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boys.  The  bench  emfdoyed  if  sevenl  yards  in  lengthy 
ind  at  one  end  of  it  is  a  kind  of  spinning-wheel^  which 
is  kept  in  rotation  by  one  of  the  boys.  The  other  boy 
has  spread  out  before  him  a  supply  of  leaves,  deprived 
ef  the  stalks,  and  in  a  damp  state.  He  opens  the  leaves 
ene  by  one,  and  lays  them  down  on  the  bench  end  i» 
end.  The  man  follows  him  and  rolls  np  these  sucpessivef 
leaves  into  the  form  of  a  cord,  by  a  veiy  peculiar  motioa 
•f  lN>th  his  hands.  The  length  of  '  tail '  which  happens 
to  have  been  made  at  any  one  moment  is  kept  constantly 
rotating  by  the  action  of  the  wheel,  and  the  man,  adding 
leaf  after  leaf  to  it  with  the  left  hand,  presses  and  roils  it 
by  means  of  a  palm  of  leather  or  wood  hqld  in  his  right. 
The  manceuvre  is  so  quick  and  so  dexterous,  that  a  spec* 
tator  can  hardly  see  whero  or  how  the  leaf  becomes  ab» 
sorbed  into  the  '  tiul,'  and  made  pert  of  its  substance :  it 
is  one  of  those  operations  of  which  manuikctures  present 
such  numerous  examples,  in  which  considerable  skill  is 
required  for  an  apparently  simple  operation.  As  the 
tobacco  is  spun,  it  becomes  wound  off*  at  the  same  time 
on  a  frame  connected  with  the  spinning-wheel.  The 
pig-tail  is  afterwards  wound  or  twbted  up  into  a  hard 
dose  ball,  and  has  a  black  colour  given  to  it  by  steeping 
in  tobacco-water. 

Of  all  the  various  ways  in  which  tobacco  b  used  in 
England,  none  has  made  a  more  striking  advance  within 
the  last  few  years  than  cigars.  However  much  this  form 
of  the  plant  may  be  used  in  Spain  and  in  the  tropical 
rog^ons  of  America,  it  was  till  a  few  years  ago  scarcely 
known  in  England,  except  to  the  higher  class  of  smokers ; 
but  its  use  is  now  very  extensive. 

The  process   of  cigar-making,   whether   conducted 
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abroad  or  at  home,  b  prcUy  nearly  the  mat.-  In  tha 
next  two  cuts  we  hare  represented  >  man  preparing  the 
leaves  for  the  cigar-maker,  and  another  making  the 
cigore.  The  unstripped  leares,  i.  e.  the  leaves  from 
which  the  rtallca  have  not  jet  been  removed,  are  placed 
ID  front  of  the  fint<mcDtioDed  workman  ;  he  takes  up  the 
leaves  one  bj  one,  folds  them,  stripe  off  the  slaUu  bj-  a 
qnk^  and  deiterons  raorement,  throws  the  stalks  on  bis 
right  band,  and  lays  the  stripped  leaves  smoothly  on  hi* 
lefi.  He  U  on  the  left  side  of  the  cigar-maker,  to  whom 
he  bands  up  the  leaves  as  fast  as  they  are  wanted. 

The  cigar-maker  is  seated  on  a  low  stool  in  front  of  a 
lovr  workbench,  which  has  raised  ledges  on  three  of  iti 
ndes,  but  is  open  at  the  side  next  the  workman.  He 
takes  a  leaf  of  tobacco,  spreads  it  out  smoothly  befors 


hhn  on  the  bench,  and  cote  it  to  a  firam  aunewhat  like 
that  of  one  of  the  gores  or  «b^<ea  of  ■  beUooD.  He 
then  take*  up  a  few  fragments  of  tobBa«>4eBf,  conautiiig 
of  various  unall  cottuigi,  lajs  them  cm  &e  spread  leaf, 
■nd  rolls  them  ap  bto  a  fixm  nearij  wewnbling  that  of 
a  dgar.  He  Bszt  pUcet  this  dgar  agnat*  gMge  w 
gmde,  formed  rf^  piece  of  imt,  aid  CBta  ittea  fptta 
length.  Fina^,  W  layB  a  narmw  str^  ot  btf  m  the 
beach,  and  Killa  Ae  i%ar  ^andlf  n  it,  twlafing  one  Old 
to  pre*ent-dw  iaaf  ftom  jMOon^.loeasMd.  All  tlus  ii 
done  with  f^Mt  rapidi^,  a  few  wowris  anlf  bong  re- 
qtured  tor  the  makiiig  of  one  dg>r.  ■  Whan  the  cigan 
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•TO  taad%  they  ave  diifid  in  diSEumd  ways,  anooi^faig^tD 
Ike  time  when  they  ne  minted  for  sale.  The  xute'Of 
dvtyaa  fymga  cigan,  m  well  as  on  all  kinds  of  tobaoeo 
maaiffiwtnffed  «faroad,  Jaso  enonniNiB  (nine  diiQings  per 
^Qnd— rpnobably  Jizteen  «r  e^teen  timea  the  real  yahie 
iof  the  lenf  itaelf),  that  the  quantity  imported  froai 
Abroad  if  Tery  araaU  oomperod  with  that  of  tobacco  in 
the  leaf.  Only  one  hondred  and  fi%  thounnd  pounds 
wei^t  were  entandior  home  eonsamption  two  or  three 
jears  ago,  although  the  unmanufibctured  tobaaco  amounted 
4o  .nxteen  BulUons  of  poamk.  Tins  rate  of  duty  has 
therefore  given  rise  to  an  eKtemmve  home-manniactnip 
4>f'Cigais« 

The  third  fonn  in  whicfh  the  plant  is  used  is  that  of 
:«tf^.    This  ntide  has  been  the  theme  of  as  many  giufve 
'vaecusations  as  tobaeeo  in  the  form  for  smoking :  but  ibe 
■gxKve  accusations  hare  been  as  fruitless  in  the  one  case 
.aa  the  other.    Some  have  treated  the  matter  in  a  me- 
.dical  poutt  of  view ;  others,  In  referenoe  to  the  wel&re 
4if  the  purse ;  while  Lord  Stanhope  has  taken  the  follow- 
(ing  emious  atatistical  estimate  of  the  matter: — ^^  Efrecy 
profeasedy  inyeteiate,  and  incurable  snuff-takery  at  a  mo- 
derate cooaputation;  takes  one  juach  in  ten  minutes. 
JlTCiy  psnehy  with  the  ^agreeable  oenemony  of  blowing 
and  wiping  the  nose,  and  other  inmdental  drcumstanoea, 
oonsumes  a  minute  and  a  half.    One  minute  and  a  half 
out  of  erery  ten,  allowing  oxteen  hours  to  a  snuff-taking 
^y,  amounts  to  two  hours  and  twenly^four  minutes  out 
flf  evexy  natural  day,  or  one  day  out  of  every  ten.    One 
day<rat.Qf  .ev«ry  ten  amounts  to  Ihirty-siK  days  and  a 
lialf  in  a  year.  ^iHenee,  if  we  suj^poee  the  practice  to  be 
fosiated  in  for  lor^^yaari,  two  entire  yeaia  of  the  snuff. 
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teker^s  life  will  be  dedicated  to  tickling  his  noBe,  and  two 
more  to  blowing  it.  The  expense  of  snuff,  snuff-bozesy 
and  handkerchiefs  will  be  the  subject  of  a  second  'Caeay^ 
in  which  it  will  appear  that  this  luxury  encroaches  as 
much  on  the  income  of  the  snuff-taker  as  it  does  <m  his 
time ;  and  that  by  a  proper  application  of  the  time  and 
money  thus  lost  to  the  public,  a  fund  might  be  ctmsti- 
tuted  for  the  discharge  of  the  national  debt." 

Snuff  is  made  from  stalks  alone,  from  leaf  alone,  or 
from  leaf  mixed  with  stalk — circumstances  which  render 
the  -whole  of  the  imported  leaf  valuable :  in  ereiy  isue 
a  greater  amount  of  care  is  reqmred  in  the  preparation 
of  snuff  than  of  tobacco.  The  various  qualities  of  snuff 
«re  due  to  a  great  variety  of  circumstances,  principally 
under  the  control  of  the  manufacturer.  The  purest  kind 
of  snuff  is  that  which  goes  by  the  name  of  *  Scotch/ 
which  is  either  made  entirely  of  stalks,  or  of  stalks 
mixed  with  a  small  proportion  of  leaf;  in  either  case 
there  is  very  little  *  liquoring '  applied  to  the  tobacco,  a& 
that  would  darken  the  colour  of  the  snuff.  There  are 
many  kinds  of  snuff  called  ^  high<4ried,'  such  as  ^  Welsh* 
and  Lundyfoot^  (the  latter  being  named  after  a  cele» 
brated  maker).  These  owe  their  qualities  chiefly  to  the 
ciraunstance  that  they  are  dried  so  much  as  to  acquire  a 
slight  flavour  of  scorching. 

The  snufis  called  '  rappee,'  of  which  tiiere  are  two 
Icinds,  *  brown '  and  *  black,^  are  made  chiefly  from  leaf, 
to  which  is  added  the  '  smalls,*  or  broken  fibres  of 
tobacco,  which  are  too  small  to  be  smoked  conveniently 
in  a  jnpe.  The  dark  colour  is  prindpally  produced  by 
wetting  the  powdered  tobacco  in  a  bin  or  box,  and 
allowing  it  to  remain  for  a  considerable  time,  turned 
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occasionally  with  a  shovel ;  during  which  time  it  under- 
goes a  slight  degree  of  fermentation,  which  darkens  the 
colour. 

The  original  quality  of  the  leaf  is  as  much  attended  to 
as  .the  subsequent  processes.  Scotch  snuff  is  made  prin- 
cipally irom  the  stalks  of  light  dry  leaves;  whereas 
*  rappee'  and  the  darker  snuf&  are  made  irom  the  darker 
and  ranker  leaves.  A  process  of  scenting,  too,  has  great 
influence  on  the  flavour  of  the  snuff,  since  the  manufac- 
turer can  introduce  any  kind  of  scent  which  he  thinks 
may  please  his  customers.  Thus,  *  Prince's  mixture,' 
among  the  low-priced  snufi^,  and  the  interminable  varie- 
ties of  *  fancy  snujB^,'  owe  no  small  part  of  their  flavour 
to  the  kinds  of  scent  introduced.  Other  kinds,  however, 
such  as  *  high-dried,'  *  Welsh,'  *  Lundyfoot,'  &c.,  are 
chiefly  dependent  on  the  peculiar  circumstances  under 
which  they  are  dried.  In  relation  to  the  last-named 
snuff,  Mr.  Barlow  states — "  The  celebrated  Lundyfoot 
snuff  derives  its  particular  flavour  chiefly  from  having 
the  fermentation  carried  to  a  very  high  pitch  before 
the  batch  is  turned ;  and  it  is  said  that  its  first  discovery 
was  owing  to  the  neglect  of  the  man  attending  upon  the 
batches,  and  who,  by  getting  drunk,  made  his  master's 
fortune.  Another  story  also  prevails  with  respect  to  the 
discovery  of  this  snuff,  so  much  esteemed  by  inveterate 
snuff-takers,  which  attributes  it  to  an  accidental  fire, 
which,  by  scorching  some  hogsheads  of  tobacco,  gave 
them  a  peculiar  flavour  when  manufactured.  This  story 
is,  however,  evidently  without  foundation,  as  the  snuff 
manufactiu'ed  by  Lundyfoot  still  continues  to  retain  a 
peculiar  flavour  which  cannot  be  imitated  by  other  manu- 
facturers ;  a  circumstance  which  is  not  likely  to  continue 
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if  the  eSeet  un^y  depended  i^mLliie  degree  «£  dry« 
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It  is  a  curious  circumstance,  and  one  little  suspected 
by  those,  who  are  ia  the  habit  of  using  snaff,  that  almost 
the  whole  of  that  which  is  sold  is  tiie  metropeliay  either 
wdiolesale  or  retsdl,  b  ground  in  or  near  the  town  of 
Mitcham  in  Surrey  f  owmg  to  the  exoelleat  waters-power 
afforded  by  tiie  river  Wandle,  whidh  peases  through  the 
town.  Many  manufactories  on  the  Wandle  derive  their 
mechanical  power  from  water-wheels,  which:  were  almost 
invaluable  before  the  U3e  of  steaoB  became  prevalent. 
The  advantage  of  employing  a  particular  disss  of  persons 
for  grinding  snufis,  instead  of  each  mannfectnrer  grind- 
ing his  own,  is  eanly  understood*  Few  maau&cturers 
dispose  of  enough  snuff  to  keep  a  grinding4nill  con<- 
standy  employed;  and  under  sudi  circumstances  it  is 
generally  cheaper  to  obtain  the  aid  of  another  peraoo 
whose  premises  and  arrangements  are  devoted  wholly  to 
that  occupation.  Such  is  the  case  with  regtfd  to  the 
snuff-mills  on  the  Wandie.  There  are  several  of  these 
establishments  to  which  the  London  manu&etur^?  send 
their  snuff  in  a  certain  stoge  of  preparation. 

The  mills  are  provided  with  two  different  kinds  of 
grindiag-machines,  such  as  are  represented  on  a  small 
scale  in  the  annexed  cut.  In  one  of  them  a  pair  of  cylin- 
drical stones,  severad  feet  in  diameter  and  a  foot  or  more 
in  thickness,  are  set  up  on  edge  on  a  slab-  or  bed  be- 
neath, and  have  then  a  two-&]d  motion  given*  to  them* 
resembling  that  of  the  wheel  of  a  carriage  which  is  going 
round  in  a  small  circle.  By  means  of  a  horizontal  axis 
passing  through  the  centre  of  the  stones,  the  stones 
wheel  along  the  surface  of  the  bed ;   and  by  giving  to 


the  axi%  itself  a  motion  round  another  but  vertical  axis, 
the  stooea  are  carried  round  in  a  small  circle.  The  snuff 
to  be  ground  is  laid  on  the  bed  or  support,  and  the 
broad  edg^  of  the  heavy  slone  passes  repeatedly  over  it, 
by  which  the  particles  are  reduced  lo  powder. 

In  the  other  form  of  grind ing-mill,  the  snuS^  is  put 
into  a  kind  of  cell  or  mortar,  in  which  it  la  ground  by  a 
pestle  moved  in  a  singular  manner.  The  pestle  is  con- 
nected with  a  set  of  jointed  arms  or  levers,  so  adjusted 
one  to  another  as  to  give  to  the  pestle  a  motion  beat 
calculated  to  efiect  the  grinding  of  the  snuff.  Every 
establishment  for  grinding  snuff  cont^ns  a  considerable 
number  of  both  these  machines ;  since  some  kinds  of 
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snuff  are  best  ground  by  the  one,  and  others  bj  the 
other. 

Beyond  the  grinding,  and  a  preparatory  drying,  no- 
thing is  done  to  the  snuff  at  the  snuff-mills.  The  pro- 
prietor brings  it  to  a  certain  stage  of  preparation  before 
it  is  sent  to  the  mill,  and  in  most  cases  passes  it  through 
some  finishing  operations  after  it  is  brought  from  the 
mill.  The  high-dried  snui&,  such  as  Lundyfoot,  Welsh, 
Scotch,  &c.,  are  sometimes  made  from  stalks,  which, 
before  grinding,  are  cut  into  fine  shreds ;  but  very  often 
the  entire  stalk  is  dried  so  intensely  that  it  may  easily  be 
ground  to  powder  without  the  preparatory  shredding. 
In  such  case  the  lightest  and  finest  stalks  are  presented. 


(     153    ) 


CHAPTER  VIII. 

HAT-MAKnra,  beayxb  akd  silk  ;  stbaw  plait. 

W£  shall  now,  before  concluding  this  volume,  find  a 
comer  for  a  few  details  relating  to  two  departments  of 
clothing  manufactures,  viz.,  that  of  hats,  and  that  of 
leather. 

The  former  of  these  relates  to  an  article  of  dress  which 
has  suffered  singular  changes  at  different  times.  Philip 
Stubbs,  a  writer  of  the  Elizabethan  age,  published,  in 
1685,  his  *  Anatomic  of  Abuses,'  in  which,  among  other 
things,  he  thus  speaks  of  the  then  fashionable  hats  : — 
'**  Sometimes  they  use  them  sharp  on  the  crown,  peaking 
up  like  the  spear  or  shaft  of  a  steeple,  standing  a  quarter 
of  a  3'^ard  above  the  crown  of  their  heads,  some  more, 
some  less,  as  please  the  fancies  of  their  inconstant  minds. 
Some  others  are  flat  and  broad  on  the  crown,  like  the 
battlements  of  a  house.  A nother  sort  have  round  crowns, 
sometimes  with  one  kind  of  band,  sometimes  with  another, 
now  black,  now  white,  now  russet,  now  red,  now  green, 
now  yellow ;  now  this,  now  that,  never  content  with  one 
colour  or  fashion  two  days  to  an  end.  And  thus  in  vanity 
they  spend  the  Lord's  treasure,  consuming  their  golden 
years  and  silver  days  in  wickedness  and  sin."  But  the 
material  pleases  him  as  little  as  the  form. and  colour: — 
"  And  as  the  fashions  be  rare  and  strange,  so  is  the  stuff 
whereof  their  hats  be  made  divers  also ;  for  some  are  of 
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nlky  some  of  velvet,  some  of  taftetie,  some  of  sarcenet, 
some  of  wool ;  aad,  which  is  more  curious,  some  of  a  cer- 
tain kind  of  fine  hair.  These  they  call  Bever  Hats^  of 
twentj,  thirty,  or  forty  shillings  price,  fetched  fnnn  be- 
yond the  seas,  fron  whence  a  great  sort  of  other  vanities 
do  come  beside." 

The  genend  tenor  ef  die  change  which  has  taken 
place  since  Stubbs's  time,  is  the  establishment,  almost  ex- 
doffively,  of  iiir,  wool,  and  silk  plush,  as  the  material  for 
hats,  either  in  respect  to  l3ie  foundation  or  ^e  4sorenng. 
Many  a  person  has  probably  pat  te  himself  -&e  question — 
''  How  is  a  beaver  hat  made  ?"  One  would  think  it  is 
cast  in  a  mould ;  anodier,  tSiat  the  beaver's  for,  skin  and 
all,  18  stiieiied  and  shaped ;  a  iMrd,  that  the  ior  is  in 
some  way  woven  into  a  Idnd  of  doth,  and  pat  on  a  stiff 
foundation ;  but  very  few  would  have  on  idea  of  the  looan- 
tifiil  process  of  fabling ^  whidi  is  the  groundwork  ^  tiie 
whole  theory  of  h«t-making.  A  beaver  hat  onuists 
mainly  of  two  parts— the  hoiy  and  the  eovermgi;  the  far- 
mer of  which  is  made  «f  fine  wool  and  coarse  for,  mixed, 
felted,  stifiened,  and  Sniped ;  and  the  latter  of  beaver 
!fur,  made  to  adhere  to  the  body  by  13m  process  of  fdlting. 
Wool  aad  fm*  comstitnte  therefore  &e  main  ingredieots 
employed.  For  hats  of  inferior  quality,  coarse  wool  is 
empbyed  for  the  body,  and  coarser  fur,  or  somelaniea 
fine  wool,  for  llie  covenng. 

Hie  wool  is  brought  to  the  hat-fiietories  m  a  dirtj  and 
greasy  state,  retaining  mndi  of  the  owistupe  denied  fimn 
the  animal.  It  is  carried  to  a  washiag-hoose,  wliere  it  is 
veaked  and  washed,  until  the  greasiaess  is  removed,  and 
is  then  snljeoted  to  the  action  of  a  screw-press,  whereftiy 
all  die  imler  is  expelled^  aad  the  wool  left  in  a  clean 


ift«te.  f^m  l!be  wsriimg-boaBe  the  wool  is  ocm?ej^  to 
a  drymg-mom ;  and,  when  re<|mred  for  use,  it  imdergoes 
ihe  process  of  eeo'dinffj  by  ueaas  of  a  xoatkmt  mhkh. 
ODBibs  out  the  fibres  of  weel,  aod  prasents  tbem  in  a  l^^ 
and  tolerably  diseatangled  stele.  Tlie  ivoaLis  tfaea  ready 
for  the  faatler ;  aad  ire  iH^  tcaee  ilie  prepamtkm  of  ^k» 
fe  up  to  the  sane  poiiit. 

The  term  ftar,  m  a  gieneial  sense,  refen  to  the  faaiiy 
-OMiliag  of  such  animals  as  the  bearer,  bear,  marten,  mkyt, 
fa&ie,  aad  rabbit.  The  skins  of  these  aaimak,  when 
merely  dried  after  being  stripped  from  the  body,  are 
^caUed  pdtry;  whea  tiie  skin  of  the  inner  side  has  been 
converted  into  a  sort  of  kaftor,  by  a  peculiar  process  of 
taiming,  tiie  «kin8  obtain  the  name  ofjfurs,  in  a  r^tricied 
aense ;  and  die  term  is  ^till  more  restricted  wh^i  applied 
to  the  hairy  coadng  cat  from  the  akin,  aad  presented  in 
the  form  of  ddicate  filaments. 

Ii^^ew  it  is  in  the  iast-named  form  tliat  for  is  nae&l  to 
liie  hatter ;  aad  tiie  &rs  to  which  he  gives  tb6  preference 
are  those  of  the  bearer,  the  musquash,  the  neutria,  tiie 
hare,  and  the  rabbit,  of  which  the  first  is  by  f£u*  the  most 
valuable.  The  beaver  inhabits  the  districts  of  Norlh- 
West  America,  where  its  peculiar  habits  of  life  have 
given  rise  to  many  marvdHous  tales,  the  truth  of  which 
is  now  more  tiian  doubted.  The  d^ins,  as  received  at  the 
factory  from  tiie  Hudson's  Bay  Company,  are  tolerably 
flat  and  slilE^  measuring,  generally,  about  three  feet  hy 
two.  The  h«ry  «ur&ce  is  of  a  brownish  coloar,  but  is 
not  that  to  whkh  Itie  hatter  attaches  value ;  for  this  ani- 
mal has  two  kinds  of  hair  on  its  diin,  idm^  irmermost  of 
whix^  is  short,  im^icated,  and  as  fine  as  down,  and  the 
mitermost  thicker,  longer,  and  more  sparing.  Of  the 
aq^ittration  of  these  two  kinds  we  shall  speak  presendy. 
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NeutrkL  is  the  fur  of  a  small  animal  called  the  coypou^ 
the  quoiya^  or  the  Myopotamus  JSonariensUf  found  in 
^■arious  parts  of  South  America.  The  long  or  coarse 
hairs  are  generally  of  a  reddish  colour ;  and  the  inner  or 
soft  hairs,  brownish  ash  colour.  It  was  not  until  about 
tiiirtjT  years  ago  that  hatters,  influenced  by  the  high  price 
of  beaver  fur  (which  within  a  centmy  has  risen  from  20s. 
to  80s.  per  pound),  began  to  use  neutria  fur ;  but  since 
that  time  the  employment  of  them  has  become  so  eztei^ 
sive.  that  one  million  neutria  skins  have  sometimes  been 
imported  in  one  year. 

The  Musquashy  or  Mus  ZibethicuSf  is  a  North  Ame- 
rican animal,  about  the  size  of  the  common  rabbit,  and 
coYcred,  like  the  beaver  and  the  coypou,  with  two  kinds 
of  hair  or  fiir,  having  different  degrees  of  fineness.  The 
name  musk  rat  is  sometimes  given  to  this  animal,  on  ac- 
count of  its  secretion  of  a  peculiar  fluid  having  the  odour 
of  musk.  The  fur  of  hares  and  rabbits  is  so  well  known 
as  to  render  few  words  of  description  necessary.  The 
rabbits  fed  on  the  wolds  of  Yorkshire  are  said  to  yield 
fur  much  exceeding  in  value  that  of  the  rabbits  bred  near 
London,  by  reason  of  the  superior  length  and  strength  of 
the  hairy  filaments. 

The  skins  or  pelts  are  rather  greasy  and  dirty,  and  are 
therefore,  when  about  to  be  used  in  hat-making,  cleansed 
with  soap  and  water.  When  dried  and  required  for  fur- 
ther processes,  they  are  carried  to  the  '  pulling-room,' 
where  a  number  of  women,  seated  on  stools,  are  employed 
in  pulling  out  the  coarse  outer  hairs  from  the  skins :  these 
coarse  hairs  are  utterly  useless  to  the  hatter,  and,  if  pre- 
served at  all,  are  sold  for  stuffing  cushions  and  such-like 
purposes.  Each  woman  lays  a  pelt  on  her  lap,  or  on  a 
low  bench,  and,  by  means  of  a  knife  acting  against  the 
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thumb,  tesTS  out  the  larger  haiis,  her  fingers  and  thumb 
being  guarded  bj  a  stout  leather  shield. 

The  pelts  next  pass  under  the  action  uf  a  beautiful 
piece  of  mechanbm  called  a  '  cropping-iuacbine,'  hj 


at  tmm  it  (  bf  tbs  fur  di;po«ltcd  in 
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whick  the  fiur  ia>  taken  oC  A  lonsTr  hroad,  and  sharp 
blade,  having  the  edge  downwards,  woz^  verj  rapidly^ 
with  a  chopping  action ;  and  the  pelt  being  introdaced 
between  the  blade  and  a  support  beneath,  the  fur  is  cat 
from  it  with  a  precision  that  nothing  can  exceed.  The 
impression  on  the  mind  of  a  visitor  is  that  the  pelt  most 
inevitably  be  chopped  to  shreds,  but,  by  some  admirable 
adjustment  of  mechanism,  the  fur  is  removed  without  the 
akin  being  cut.  The  female  who  attends  the  machine 
puts  it  in  or  out  of  work  when  required,*  guides  the  pelt 
through  it,  collects  tiie  filaments  of  fur,  &c.  Such  outer 
fragments  or  small  pieces  of  the  pelt  as  do  not  lose  their 
fur  by  the  action  of  the  machine,  are  laid  on  a  table, 
and  women,  by  the*  aid  of  small  instnuBents  shaped 
somewhat  like  a  cheese-cutter,  remove  the  remaining 
fur.  The  denuded:  skins  are  useless^  to  the  hatter,  and 
are  sold  at  a  small  price  to  size-makers  in  ihe  noeth  of 
England. 

We  have  said  tiiat  the  women  in  thfr  ^puIling>roem ' 
cut,  tear,  or  pul!  out  the  long  coarse  hairs  from  the  peits^ 
and  that  these  hairs  are  useless  to  the  hatter.  But  it  is 
impossible  completely  to  separate  the  coarse  from  l^e 
fine  fur  by  this  meana;  and,  therefore-,  the  fiir,  when 
cropped  ftt>m  the  pelt  by  the  machines,  is  conveyed  to 
the  '  blowing-room,'  finally  to  effect  the  separation.  The 
'  blowing-madiines  *  (of  which  one  is  sketched  in  the  cut) 
act  as  follows : — ^A  qoantity  of  beaver  or  other  fur  is  in- 
troduced at  one  end,  near  a  compartment  in  which  a  vane 
or  fly  is  revolving  with  a  velocity  of  nearly  two  thousand 
rotations  in  a  minute.  We  all  know  that  a  body  in 
motion  gives  rise  to  a  wind  or  draught ;  and  when  the 
motion  is  so  rapid  as  b  here  indicated   the  current  be-^ 


the  ifiTOlvlDgnu ;  c^  hoHow  tmnlc  through  vl 
ceptKlfl  when  the  floAT  fDi  Li  depatlt«d. 

comea  verj  powerfal.  Tbis  cmrent  of  air  propeb  the 
fur  Bloog  a  billow  trunk  to  the  other  end  «^theJnaehiiie, 
and,  in  so  dcong,  producM  an  e&ct  vhkh  a  ae  venwrk- 
sble  aa  itiM  valuable.  All  the  csane  and  con^iarativelf 
yalueleu  Tur  is  depoaitad  oua  StA  atretclied  aloi^  the 
trunk,  ivinAe  die  more  ddk^e  MiMteiits  we  blown  to  a 
reoeptade.tf  the  other  ^il.  TITiiliiiL  liiil  ii  inij  liigii 
nious  ar^Hgement  ofa(dhMMM«HMiwoda«ft  aepara- 
tion  so  MHD^iete  as  iikane  cAeled  ]  but  &e  pnadfile  of 
III  liiiii  ill  iiiit  iliffiiwlil  ti  imJiiiiIiiiiiI 

The  wedand  Jtc  far  fcrHg  thm  wgwoCdj  pefnred, 
arrangemento  tme  — ir  wfcfcraMJMoyftiw.  The 
'bodj,'  or  '  finimlrfMii.'  rf  a^olhHMerfaatiiDow  ge> 
.uerallf  made  «f  <4iM  piite  Tddnti*  fiir,  three  parts 
Saxooj  wod,  and  flse  part  4f  Aanoa,  Ticuina,  or  '  red ' 
wool.     A  Buffident  quanli^  cf  fhese  for  one  bat  (about 


2}  ounces)  ia  weighed  out  md  placed  in  the  hands  oF  tbs 
'bower.'  The  bow  is  tn  mhen  staff,  from  five  to  Ecven 
feet  in  length,  having  a  strong  cord  of  catgut  Etretched 
orer  bridges  at  the  tno  ends ;  it  is  suspended  in  ttia 
middle  bj  a  string  rrom  the  ceiling,  whereby  it  hangs 
nearif  on  a  level  with  the  work-bench.  The  nool  and 
coarse  fur,  first  separately  and  afterwards  together,  are 
laid  nn  the  bench,  and  the  bower,  grasping  the  staff  of 
the  bow  with  his  left  band,  and  plucking  the  cord  with 
bis  right  by  means  of  a  small  piece  of  wood,  causes  the 
cord  to  vibrato  rapidly  against  the  wool  and  fur.  'Bj 
repeating  this  process  for  a  certain  time,  all  the  original 
clots  or  assemblages  of  filaments  are  perfectly  opened 
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and  dilated,  and  the  fibres,  flying  upwards  when  stinick, 
are  by  the  dexterity  of  the  workman  made  to  fall  in 
nearly  equable  thickness  on  the  bench,  presenting  a  very 
light  and  soft  layer  of  material.  Simple  as  this  operation 
appears  to  a  stranger,  years  of  practice  are  required  for 
the  attainment  of  proficiency  in  it. 

The  point  in  the  routine  of  processes  at  which  we  have 
now  arrived  requires  a  brief  consideration  of  the  opera- 
tion of  felting,  on  which  the  whole  manufacture  of  a 
beaver  hat  depends.  Felting  is  a  process  whereby  ani- 
mal fibres  are  made  to  cohere  and  to  form  a  kind  of  cloth, 
without  the  aid  of  weaving,  plaiting,  knitting,  sewing,  or 
any  analogous  processes — warmth,  moisture,  and  friction 
being  the  means  by  which  it  is  effected.  There  is  reason 
to  believe  that  the  process  of  felting  was  known  in  early 
times,  and  that  the  tents  of  the  Tartars,  as  well  as  some 
articles  of  clothing,  were  produced  by  these  means ;  but 
the  evidence  on  this  point  is  rather  indistinct.  At  what 
time  felted  wool  was  first  employed  for  making  hats  it 
would  be  difficult  now  to  say ;  but  the  philosophy  of 
felting  was  not  understood  until  the  microscope  was  ap- 
plied to  the  examination  of  animal  fibres.  It  was  then 
found  that  the  fibre,  whether  of  wool  or  fur,  is  surrounded 
by  a  vast  number  of  minute  teeth  projecting  obliquely 
from  the  central  stem.  As  these  teeth  are  very  sharp 
and  are  turned  in  one  direction,  they  present  an  obstacle 
to  the  motion  of  the  fibre  in  that  direction,  but  enable  it 
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to  glide  easily  in  the  oppomte  one ;  jost  as  an  ear  of  bar- 
ley, when  placed  stalk  uppermost  within  the  cuff  of  the 
ooftt-deeye,  will  soon  woi^  its  way  up  to  the  shoulder  by 
the  motion  of  the  arm.  In  some  woolly  fibres  the  irre* 
gularities  appear  like  concentric  cups,  rather  than  durp 
teeth. 

When  a  heap  of  such  fibres  is  nibbed  and  pressed, 
and  the  fibres  made  to  carl  sfigfatly  by  die  action  of 
warmth  and  moisture,  they  twist  around  each  other,  and 
the  teeth  interlace  so  figMy  as  not  to  separate.  So 
complete,  indeed,  is  the  entangjlement  of  fibres  thus  pro- 
duced, that  a  coat  made  from  -cloth  manufiMTtured  solely 
by  the  felting  process  has  been  known  to  last  in  wear  tea 
yeara,  ^ 

Sudi  being  the  origin  and  nature  of  the  felting  process, 
the  operations  of  the  workmen  become  intelligible.  The 
bowed  materials  for  onehatare  diiaded  into  two  portions, 
each  of  which  is  separately  pressed  with  a  light  wicker 
frame,  and  afterwards  with  a  piece  of  oil-doth  or  leather, 
called  a  '  hardening-skin,'  until,  by  the  pressure  of  the 
hands  backwards  and  forwards  all  over  the  skin,  the 
fibres  are  brought  closer  together,  the  points  of  contact 
multiplied,  the  serrations  made  to  link  together,  and  a 
slightiy  coherent  fiibric  formed.  These  two  halves,  or 
*  batts,'  are  then  formed  into  a  hollow  cap  by  a  singular 
contrivance.  One  of  the  'batts,'  nearly  triangular  in 
sliape,  and  measuring  about  half  a  yard  in  each  direction, 
being  laid  fiat,  a  triangular  piece  of  paper,  smaller  in  size 
than  the  batt,  is  laid  upon  it,  and  the  edges  of  the  batt, 
being  folded  over  the  paper,  meet  at  the  upper  sur&ce, 
and  thus  form  a  complete  envelope  to  the  paper.  The 
4wo  meeting  edges  are  soon  made  to  combine  by  gentie 


pressure  and  frictioii,  and  theotlker  batiis  kdd  over  tne 
firsi  in  a  similar  way,  but  having^  the  meeting  ed^es.  on 
the  opposite  side  of  the  paper.  The  doubled  li^er,  with, 
the  enclosed  paper,  are  then  folded  up  ra  a  dunp  cloth 
and  worked  by  hand ;  l&e  workman  pressing  and  bendiiigy 
ndling  and  unrolling  until  the  ^bres  of  the  inner  layer 
hare  incorporated  with  those  of  the  outer.  It  is  evident 
that,  were  there  not  a  piece  of  paper  interposed,  the 
whole  of  the  fibres  would  be  worked  together  into  a 
mass  by  the  opposite  sides  felting  together ;  but  the  paper 
maintains  a  vacancy  within,  and  when  withdrawn  at  the 
edge  which  is  to  form  the  opening  of  the  cap,  it  leaves 
the  felted  material  in  such  a  form  as  't&  constitute,  when 
stretched  open,  a  hollow  cone. 

The  cap  is  then  taken  to  a  large  kettle  or  bdler,  open 
at  the  top,  having  &  fire  beneatii  it,  and  eight  planks 
ascending  obliquely  from  the  margin,  so  as  to  form  a  sort 
of  octagonal  woric-bench^  five  or  six  fieet  in  diameter,  at 
which  eight  men  may  work.  The  planks  are  made  of 
lead  near  the  kettle,  and  of  mahogany  at  the  outer  part, 
and  at  each  plank  a  workman  operates  on  a  conical  cap, 
until  the  process  of  felting  or  '  planking '  is  completed. 
The  *  kettle '  contains  hot  water  slightly  acidulated  with 
sulphuric  acid ;  and,  as  far  as  w^ords  can  do  so,  the  fol- 
lowing may  convey  an  idea  of  the  process : — The  cap  is 
dipped  into  the  hot  liquor;  laid  on  one  of  the  planks, 
and  subjected  to  a  long  felting  process ;  it  is  rolled  and 
unrolled,  twisted,  pressed,  and  rubbed  with  a.  piece  of 
leather  or  wood  tied  to  the  palm  of  the  workman's  hand, 
and  rolled  with  a  rolling-pin.  From  time  to  time  the 
cap  i»  examined,  to  ascertain  whether  the  thickness  of 
the  material  is  _siJBcient  in  every  part ;  and  if  any  de« 
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fective  places  appear,  they  are  wetted  with  a  brush 
•dipped  in  the  hot  liquor,  and  a  few  additional  fibres  are 
worked  in.  Considerable  skill  is  required  in  order  to 
preserve  such  an  additional  thickness  of  material  at  one 
part  as  shall  suffice  for  the  brim  of  the  hat.  When  this 
felting  process  has  been  continued  for  about  two  hours, 
it  is  found  that  the  heat,  moisture,  pressure,  and  friction 
have  reduced  the  cap  to  one  half  of  its  former  dimen- 
sions, the  thickness  being  increased  in  a  proportionate 
degree. 

The  felted  or  *  planked '  cap  is  then  taken  to  a  stove- 
room  ;  and  when  dried,  it  presents  the  appearance  of  a 
fine,  stout,  and  very  strong  kerseymere,  having  a  drab 
or  greyish  colour.  It  is  still  merely  a  drab-coloured, 
flexible,  conical  cap,  about  fifteen  inches  wide  and  four- 
teen high,  and  without  a  particle  of  beaver  on  its  suriace. 
The  surface,  colour,  and  form  are,  however,  now  about 
to  be  changed,  in  the  order  here  indicated. 


In  the  first  place,  the  cap  is  taken  to  the  'watex^ 
proofing'  room,  where  the  odour  of  gums,  resins,  and 
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spirits  gives  some  intimation  of  the  materials  employed. 
Gum-lac,  gum-sandaracb,  gum-mastic,  resin,  frankincense, 
copal,  caoutchouc,  spirits  of  wine,  and  spirits  of  turpen- 
tine, are  the  ingredients  (all  of  a  veiy  inflammable  nature) 
of  which  the  water-proofing  composition  is  made.  This 
is  Isdd  on  the  cap  by  means  of  a  brush,  and  the  workman 
exercises  his  skill  in  regulating  the  quantity  at  different 
parts,  since  the  strength  of  the  future  brim  and  crown 
depends  much  on  this  process. 

After  another  *  stoving,*  by  which  the  spirit  is  evapo« 
rated,  the  exterior  of  the  cap  is  scoured  with  a  weak 
alkali,  to  remove  a  portion  of  the  gummy  coating,  and 
thereby  enable  the  beaver  fur  afterwards  to  cling  to  the 
woolly  fibres  of  the  cap. 

Now,  for  the  first  time,  we  have  to  direct  our  atten- 
tion to  the  fine  beaver  fur,  the  purchase  jand  preparation 
of  which  are  so  costly.  The  washing,  plucking,  crop- 
ping, and  blowing  have  been  already  described ;  and  we 
have  seen  the  fibres  of  fur  divided  into  two  qualities,  of 
w^hich  the  finer  is  that  to  which  the  hatter  attaches 
value.  This  finer  quality  being  bowed  very  carefully 
by  a  smaller  bow  than  that  employed  for  wool,  is  spread 
out  into  a  layer,  and  by  means  of  the  *  hardening-skin ' 
is  pressed  and  worked  into  a  very  delicate  and  light  felt, 
just  coherent  enough  to  hold  together.  This  layer, 
which  is  called  a  *  ruffing,'  or  *  roughing,*  is  a  little 
larger  than  the  cap  body ;  and  to  unite  the  two,  another 
visit  to  the  *  kettle*  is  necessary.  The  cap  being  soft- 
ened by  submersion  in  the  hot  liquor,  the  *  ruffing'  is 
laid  on  it,  and  patted  down  with  a  wet  brush,  a  narrow 
strip  of  beaver  being  laid  round  the  inside  of  the  cap,  to 
form  the  underside  of  the  future  brim.    The  beavered 
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tap  ii  di«n  wn^pcd  in  n  woolles  doA,  submeiaed  fre- 
ijuentlj  in  (be  bM  liqiuir,  and  rolled  <m  ti>e  plank  £ir 
ttie  ipace  of  two  htmn.  Tbe  eOeet  of  tbU  niUbiog  aod 
rolling  isTciy  oarioWiMidtBajbeiUiuintedBiauiiifile 
naDBer: — if  a  few  filnta  of  bearer  fiv  be  lud  oa  a  ^eoe 
of  browl-cloA,  covered  witt  tiwie-paper,  and  nibbed 
g^tlf  wiA  the  finger,  they  will  peoetiWa  throogii  the 
«loth  Bod  appear  at  the  opposite  ait.  So,  likewise,  la 
die  procen  of '  nffing,' each  fibre  of  fur  is  Bet  in  Butkoi 
from  root  to  pmt,  and  enters  tbe  substanoe  (^  the  f ek 
iMp.  Tbi  bain  proceed  in  a  prett;  stra^iht  ocame,  and 
just  entur  the  felt,  wiA  the  substance  of  whidi  they 
fom  an  intimate  nition.  Bat  if  the  ntUii^  and  pre»iig 
were  coatinoed  too  long,  the  hairs  would  octoaU/  pus 
throogfa  1^  felt    and  be  seen  on  the  insida  inataaid  of 
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the  oat ;  the  ymAnaoL,  ilwnifiireiCxenTneB  i^  jadgmeat 
in  continuing  tiie  praoeH  omtj»3  kng  as  is  Ba£rioit  to 
■BCimirc  tiie  hwrs  in  the  fett  &ib  enaogfa  to  bow  the 
nctien  of  the  Iwt-bracib  in  t&im~days.  Eighty  or  «  hon- 
<tred  yea^  ago,  wl^ii  faeaNr  fsr  «w  cheap,  a>  "oU 
En^luh  gesfleinan  "  "wu  wont  to  hsTie  hii  hat  m  vdl 
beavered,  that  as  mucb  sap  Adted  timjogk  it  to  the  in- 
side «s  leBudned  ob  the  ei^erioT;  and  wfae«  Uie  hat 
showed  synptoDu  of  deoay  nod  old  age,  k  wu  Mnt  to 
Ibe  maker,  who  turned  it  iamie  out,  and  gf<ie  it  oearif 
Hie  pnatJoe  freshDess  oi  a  Bewly-mnde  hat. 

At  lemgtii  the  <«p  ie  to  aaaume  aoraewlut  the  Atpe  ef 
a  hat,  before  it  fisidly  leaves  the  '  kettle.'  Itie  work- 
man £nt  toms  i^  the  edge  -of  the  eap  to  fiie  depth  af 
about  an  iach  and  a  half  i  aad  thai  drawi  the  pe^  of 
the  op  back  throogL  the  centre  or  ana,  a*  far  ai  not  to 
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take  out  the  first  fold,  but  to  produce  an  inner  fold  of 
the  same  depth.  The  point  being  tamed  back  again, 
produces  a  third  fold ;  and  thus  the  workman  proceeds, 
till  the  whole  has  acquired  the  appearance  of  a  fiattish 
circular  piece,  consisting  of  a  number  of  concentric  folds 
or  rings,  with  the  peak  in  the  centre.  This  is  laid  on 
the  '  plank,'  where  the  workman,  keeping  the  substance 
hot  and  wet,  pulls,  presses,  and  rubs  the  centre  until  he 
has  formed  a  smooth  flat  portion  equal  to  the  intended 
crown  of  the  hat.  He  then  takes  a  cylindrical  block, 
on  the  flat  end  of  which  he  applies  the  flattened  central 
portion  of  the  felt ;  and  by  forcing  a  string  down  the 
curved  sides  of  the  block,  he  causes  the  surrounding 
portion  of  the  felt  to  assume  the  figure  of  the  block. 
The  part  which  is  to  form  the  brim  now  appears  as  a 
puckered  appendage  round  the  edge  of  the  hat ;  but  this 
puckered  edge  is  soon  brought  to  a  tolerably  flat  shape 
by  pulling  and  pressing. 

The  hat,  when  dried,  is  placed  in  the  hands  of  the 
*  shearer,'  who  raises  and  opens  the  nap  of  the  hats,  by 
means  of  a  peculiar  sort  of  comb ;  and  then  shears  the 
hairs  to  any  required  length.  Connoisseurs  in  these 
matters  are  learned  as  to  the  respective  merits  of  *  short 
naps  *  and  *  long  naps ;'  and  by  the  shearer's  dexterity 
these  are  regulated.  The  visitor  recognises  nothing 
difficult  in  this  operation ;  yet  years  of  practice  are  ne- 
cessary for  the  attainment  of  skill  therein ;  since  the 
workman  determines  the  length  of  the  nap  by  the  pecu- 
liar position  in  which  the  long  light  shears  are  held.  A 
nap  or  pile  as  fine  as  that  of  velvet  can  be  produced  by 
this  operation. 

Then  comes  the  dyeing  of  the  hats.     The  dyeing  in- 


gredients  are  logwood  and  some  metallic  salts,  boiled 
ID  certain  proportions  in  soft  water.  The  Ic^wood  is 
imported  from  Campeachy  in  logs  five  or  six  feet  long, 
and  from  fire  to  ten  inches  thick ;  and  these  are  cut  ap 
into  shreds.  The  ingredients  being  ready,  and  con- 
tained in  a  targe  cauldron,  a  number  of  hats  are  fixed 
upon  blocks,  and  the  blocks,  by  means  of  a  hole  at  ono 
end  of  each,  are  fiicd  to  bras^  pegs  inserted  in  a  large 
skeleton  frame;  so  that  the  hats  shall  not  touch  each 
other.  The  frame  is  then  lowered  into  iho  cauldron, 
and  turncit  in  such  a  manner  as  to  allow  all  the  bats  to 
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be  submerged  in  the  dye ;  after  which  the  frame  is  hauled 
up,  and  the  hate  allowed  to  divan  ft>r  thirty  or  forty  mi> 
nutes.  This  alternate  submersion  and  partial  drying  is 
repeated  twelve  or  fifteen  times^  until  every  fibre  of  the 
hat, — felt  as  well  as  nap,^ — is  tiioroughly  dyed.  This  is 
followed  by  soaking  and  waafakig,  whic&.  ^«es  the  sur- 
face from  impurities ;  and  the  hat  is  then  again  '  stoved/ 
A  few  subsequent  processes  remove  eectain  irregularities 
of  shapev.  which  the  hat  haff  acqinred  by  repeated  sub- 
mersions in  the  dye-liquor  -,  and  it  is  then  given  to  the 
'  finisher/ 

A  boiler  is  so  arranged  as  to  yield  a  jet  of  steam,  over 
which  the  hat  is  held  until  tiioroughly  softened ;  and 
having  a  block  shaped  in  every  part  nearly  as  the  hat  is 
intended  to  be,  the  *  finisher'  pulls,  rubs,  and  presses 
the  hat,  until  it  assumes  the  form  of  the  block ;  after 
which  the  nap  is  stretched,  turned  m  any  required  di- 
rection, and  smoothed,  by  various  sets  of  brushes,  small 
cushions  of  velvet,  and  heated  irons.  The  adjoining  cuts 
show  three  successive  stages  in  the  shaping  of  the  hats, 
from  the  first  rough  *  blocking '  to  the  production  of  a 
flat  and  smooth-edged  brim  while  on  the  finishihg-bloek ; 
likewise  a  beaver  bonnet  on  the  block  by  which  it  is 
shaped. 

The  hats  are  then  placed  in  the  hands  of  females,  by 
whom  they  are  *  trimmed,'  that  is,  provided  with  the 
lining,  the  leather,  the  binding,  &c.  After  this,  a  fur- 
ther employment  for  females  is  found  thus : — However 
carefully  the  process  of  *  blowing'  may  be  performed,  in 
order  to  separate  the  coarse  fibres  of  the  fur  from  the- 
more  delicate,  there  are  always  a  few  of  the  former  lef^ 
mingled  with  the  latter ;  and  these  are  worked  up  during 
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the  whole  of  the  subsequent  processes.  Women  are 
employed,  therefore,  af%er  the  hats  have  left  the  ^  finish- 
ersy*  in  picking  out,  with  small  tweezers,  such  defectire 
fibres  as  may  present  themselves  at  the  surface  of  the 
hats.  « 

liistlj,  the  hat  is  placed  in  the  hands  of  a  workman 
whose  erafdoyment  re<|uires  an  accurate  eye,  and  a  fertile 
taste  in  matters  of  sfaaipe  and  fbrm :  this  is  the  *■  shaper." 
He  has  to  study  the  style  and  fashion  of  the  day,  as  well 
as  the  wishes  of  incUvidual  purchasers,  by  giving^  to  the 
brim  of  the  hat  such  curvatures  in  various  directions  as 
may  be  needed.    Simple  as  this  may  appear,  the  work- 
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man  who  possesses  the  requisite  skill  can  command  a 
high  rate  of  wages. 

SOkHats. 

A  few  lines  may  now  be  bestowed  npon  the  produc- 
tion of '  silk  hats/  as  distinguished  from  those  made  of 
beayer-fur.  * 

As  the  number  of  beavers  caught  annually  in 'Ame- 
rica has  greatly  declined,  the  price  of  beaver-fur  has  of 
late  years  increased ;  and  this  circumstance  has  led  to 
the  production  of  a  kind  of  hat  which  presents  some  re- 
semblance to  beaver,  and  yet  may  be  produced  at  a  low 
rate.  This  is  the  sUk  hat,  the  manufacture  of  which  has 
gone  through  several  stages  of  improvement,  by  which 
even  an  humble  'gossamer'  now  presents  a  neat  and 
glossy  exterior. 

Silk  is  wholly  incapable  of  the  process  of  felting,  and 
therefore  cannot  be  employed  in  the  same  manner  as  fur 
and  wool.  The  body  of  the  silk  hat  is  made  either  of  coarse 
felted  wool,  or  of  some  light  material  such  as  willow  or 
stiffened  cambric ;  and  on  this  is  placed  a  covering  or 
hood  of  silk  plush,  sewn  to  the  proper  size  for  the  hat. 
The  plush  for  the  larger  number  of  silk  hats  is  woven  in 
Lancashire ;  but  for  *  Paris  bats,'  as  they  are  called,  it  is 
woven  in  France. 

The  bodies  are  made  in  a  very  rough  way,  by  shaping 
the  willow,  cotton,  or  felted  wool  round  blocks,  and 
using  a  substance  of  extra  thickness  for  the  brim.  A 
varnish  cement  is  used  to  join  the  various  parts ;  and  a 
resinous  stiffening  composition  is  laid  over  the  outer 
surface.  Some  time  before  the  plush  hood  is  laid  on, 
the  body  is  coated  with  a  peculiar  varnish,  which,  being 


aofteaed  by  a  beated  iron  ailker  tbe  hood  is  kid  in  its 
proper  position,  causes  the  plush  to  adhere  to  the  foun- 
dation. This  process  is  the  most  difficult  in  the  silk-hat 
manufacture ;  for  not  only  must  the  plush  be  made  to 
adhere  in  every  part,  but  the  seam  or  joining  up  the 
side  of  the  hat  must  be  made  as  little  visible  as  possible. 
No  sewing  is  here  employed ;  but  the  two  meeting  e^ges 
are  bfooght  precisely  together^  prassed  down  wiAi  g 
heated  iron,  and  the  silk  shag  hniahed  over  the  jont* 
.  The  minuter  details  of  the  silk-hat  department  we 
most  pass  over ;  for,  ao  &r  as  they  differ  from  beaver 
iiatting,  they  are  of  much  less  interest.  Beaver  hatters 
look  down  with  some  little  seom  on  the  operations  of 
oik  hatting ;  and  oertunly ,  ao  iar  as  regards  manipulative 
akill  acquired  by  long  .practiee,  the  former  branch  of 
handicraft  is  by  far  the  most  remarkable ;  but  still  the 
silk  hatter  appeals  with  such  moderation  to  the  purse  of 
the  purchaser,  that  we  cannot  afford  to  lose  sight  of  him. 
There  are  a  few  «tfaer  kinds  of  hats  besides  these  of 
fur  and  of  silk.  For  inetanoe,  there  are  common  black 
glased  japan  hats,  such  as  are  worn  by  sailors  and  per- 
aons  much  exposed  to  the  weather.  The  bodies  of  these 
hats  are  made  of  common  felted  wool,  and  the  outer  co- 
vering is  a  thidL  coating  of  black  varnish  or  japan,  pre^ 
renting  a  glossy  auriiEKse :  a  high  temperatuve  is  required 
fiv  fi^iff  japwming- 

Anotber  kind  is  that  of  seal-skin  aad  other  skin  or  fin* 
caps.  In  Ihese,  unlike  beaver  hats,  the  for  is  not  cut 
from  the  pelt  and  then  felted ;  hut  tfie  pelt,  with  the  fur 
remaining  en  it,  is  dressed  ii^  lesflher,  and  is  cut  i^ 
into  such  pieces  as  may,  by  subsequent  processes,  be 
fonned  into  caps  of  various  shiq^.    Another  depart- 
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ment  of  the  manuftctare  is  that  of  doth  caps  of  various 
kinds.  This,  generally  speaking,  is  effected  by  needle- 
work, and  wholly  differs  from  the  processes  of  hat- 
making. 

Straw-plait,  * 

There  is  a  variety  of  hat  (or  bonnet)  which  deserves 
notice  here,  on  acoomit  of  the  peculiarities  connected  with 
its  manufacture ;  viz. ,  that  made  of  straw-plait.  Extensive 
as  is  this  manufacture,  it  is  not  supposed  to  have  been  car- 
ried on  as  a  separate  branch  of  trade  until  within  seventy 
or  eighty  years;  for  the  wives  and  daughters  of  the 
farmers  used  to  plait  straw  for  making  their  own  bonnets. 
A  notice  of  the  straw-plait  manuiiEu;ture  divides  itself 
into  two  varieties — British  and  foreign ;  and  for  a  few 
detsdls  respecting  these  we  shall  be  indebted  to  M'Cul- 
loch. 

The  district  of  England  in  which  straw-plut  is  made 
comprises  the  counties  of  Bedford,  Hertford,  Bucking- 
ham, and  parts  of  Essex  and  Suffolk,  being  the  comities 
most  favourable  for  tiie  production  of  wheat-straw. 
During  the  late  war,  tiie  importation  of  straw-hats  from 
Leghorn  having  in  a  great  measure  ceased,  an  extraor- 
dinary degree  of  encouragement  was  given  to  the  do- 
mestic manufacture  in  England,  and  a  .proportional  de- 
gree of  comfort  was  derived  by  the  agricultural  labourers 
in  these  places,  by  whose  wives  and  children  it  was 
principally  followed.  This  actirity  led  to  competition  ; 
and  the  competition  led  to  improvements  in  the  growth  and 
selection  of  the  straw,  and  in  the  splitting,  finishing,  and 
bleaching.  But  when  the  conclusion  of  the  war  led  to 
the  importation  of  Leghorn  hats,  their  fineness,  colour. 
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and  durability  speedily  gave  them  a  preference  over  the 
home  ^  manufacture,  which  thenceforth  declined.  With 
1^8  view  of  improving  the  condition  of  the  straw-plaiters, 
the  Society  of  Arts  offered  premiums  for  the  successful 
application  of  some  of  our  native  grasses,  or  straw  other 
than  the  wheat-straw  in  general  use  ;  and  for  improve- 
ments in  plaiting,  finishing,  and  bleaching.  The  result 
of  these  offers  was,  that  although  the  English  straws, 
from  the  brittleness  of  their  stems  and  the  inequality  of 
their  colour,  were  not  able  to  compete  with  the  Leghorn, 
yet,  by  imitating  and  introducing  among  the  English 
plaiters  the  Italian  mode  of  plaiting  and  the  Italian  straw, 
it  has  been  found  practicable  to  establish  an  intermediate 
system  by  applying  English  labour  to  Italian  straw. 
The  duty  on  the  import  of  Leghorn  hats  was  6*.  Sd,  or 
lis.  Ad,  each,  according  to  the  size;  and  of  the  Italian 
plait,  17«.  per  pound ;  whereas  the  straw ,  paid  but  a 
mere  nominal  duty  of  one  penny  per  cwt. ;  and  thus  the 
English  plaiters  were  able  to  produce,  from  Leghorn 
straw,  hats  at  a  greatly  lower  price  than  the  real  Leg- 
horn hat  could  possibly  be  sold  for  in  England. 

Of  this  branch  of  industry  it  has  been  observed : — 
"  There  is,  perhaps,  no  manufacture  more  deserving  of 
encouragement  and  sympathy  than  that  of  straw-plait, 
as  it  is  quite  independent  of  machinery,  and  is  a  domestic 
and  healthful  employment,  affording  subsistence  to  great 
numbers  of  the  families  of  agricultural  labourers,  who 
without  this  resource  would  be  reduced  to  parish  relief. 
By  the  estimate  of  an  intelligent  individual,  intimately 
acquainted  with  the  manufacture,  it  is  considered  that 
every  score  (or  twenty  yards)  of  plait  consumes  a  pound 
of  straw  in  the  state  in  which  it  is  bought  of  the  farmer ; 
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that,  «t  an  ayernge,  every  ]^iter  makes  fifteen  yardi 
per  daj ;  that  in  the  oountieB  of  Hertford,  Bedford,  and 
Backa  there  are,  at  an  average,  ten  thousand  acores 
faRNigfat  to  maileet  every  day,  to  make  which  thirteen 
tkoaaand  persoaa,  wodmu  and  children,  must  be  em* 
ployed.  In  Essex  and  Suffolk  it  is  estimated  that  two 
thousand  scores  are  the  daily  produce,  to  make  whidi 
aboot  three  thousand  persons  are  employed :  and  about 
ibor  tiioiisand  persons  m<»e  must  be  em{Joyed  to  convert 
these  quantities  into  bonnets.  Including  other  places 
where  the  manuftcture  is  carried  oa  in  England,  there 
lope,  perhaps,  in  all  about  thirty  thousand  persons  en- 
gaged in  it.** 

About  twenty  years  ago  a  Scotdi  firm  established 
atraw-plaitang  in  the  Orkney  Isles,  and  adopted  rye* 
atraw  as  the  material ;  and  at  first  there  seemed  some 
prospect  of  success;  but  it  does  not  appear  that  the 
competition  of  foreign-grown  straw  could  be  successfully 
met. 

There  are  several  descriptions  of  plait  made  m  Eng- 
land— such  as  the  '  whole  Dunstable,'  the  ^  split  straw,* 
the  '  patent  Dunstable,'  the  '  Devonshire,'  the  ^  Luton,' 
the  '  Bedford  Leghorn,'  the  '  Italian,'  the  '  backbone^' 
the  '  lustre,'  the  '  wave,'  the  *  diamond/  &c ;  differing^ 
from  one  another  in  the  straws  being  whole  or  split,  hi 
the  thickness  of  the  straws,  in  the  number  of  ik&xt  plaited 
together,  and  m  other  points. 

In  Italy  this  manu&cture  is  principally  followed  in 
the  neighborhood  cf  Florence,  Pisa,  Sienna,  and  the 
Yal  d'Amo,  in  the  duchy  of  Tuscany ;  and  it  is  also 
established  at  Venice  and  other  places.  It  is  purely  a 
domestic  manufacture,  as  in  England,  and  the  produce  is 
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collected  by  dealers  who  go  round  the  ooontry.    It  hw. 
been  estimated  that  about  thirty  thousand  perstms  are 
engaged  in  the  manuiacture.    The  straw  employed  ia 
cultiTated  solely  for  this  purpose,  and  is  a  Tariety  of 
bearded  wheat  somewhat  similar  to  that  grown  in  the 
Yale  of  Eresham.      After  undergoing   a  pfeparatory 
process,  the  upper  parts  of  the  stems  (being  first  sorted 
as  to  colour  and  thickness)  are  formed  into  a  plait  of 
generally  thirteen  straws,  which  is  afterwards  knitted 
together  at  the  edges  into  a  circular  shape  called  a '  fiat  *" 
or '  hat.'    The  fin«Kess  of  the  flats  ib  determined  by  the 
number  of  rows  of  plait  which  compose  them  (oountingp 
from  the  bottom  of  the  crown  to  the  edge  of  the  brim)  ; 
and  their  relative  fineness  ranges  from  about  No.  20  to 
No.  60,  being  the  number  of  rows  contained  in  the 
breadth  of  the  brim,  whidi  is  generally  eight  indies* 
They  are  afterwards  assorted  into  first,  second,  and  third 
qualities,  which    are  determined   by  the  colour  and 
texture,  the  most  faultless  being  denominated  the  firsts 
and  the  most  defective  the  third.    These  qualities  are 
much  influenced  by  the  season  of  the  year  in  which  the 
straw  is  plaited ;  spring  being  the  most  favourable,  both 
for  plaiting  and  bleaching.    The  dust  and  perspiration 
in  summer,  and  the  benumbed  fingers  of  the  workwomen 
in  winter,  when  they  are  compelled  to  keep  within  their 
smoky  huts,  plaiting  the  cold  and  wet  straw,  are  equally 
injurious  to  the  colour  of  the  hats,  which  no  bleaching 
can  remedy.    The  flats  are  afterwards  made  up  in  cases 
often  or  twenty  dozens,  assorted  in  progressive  numbers 
or  qualities.    The  Brotzi^mske  bears  the  highest  repute, 
and  the  Signa  is  considered  secondary;  which  names 
ore  given  to  the  flats  from  the  districts  where  they  ara 
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plaited.  Florence  is  the  principal  market ;  and  the  de« 
mand  is  chiefly  from  England,  France,  Germany,  and 
America. 

Some  years  ago  M.  Chateauvieuz,  in  a  collection  of 
letters  addressed  to  M.  Pictet,  gave  the  following  ac- 
count of  what  came  under  his  notice  while  travelling 
through  Tuscany.  He  says,  '^  The  road  I  travelled  was 
bordered  on  both  sides  by  village-houses,  whose  distance 
from  each  other  did  not  exceed  one  hundred  paces. 
They  are  all  built  of  brick ;  and  the  architect  has  be- 
stowed upon  them  a  justness  of  proportion  and  an  ele- 
gance of  form  unknown  in  our  climates.  They  consist 
of  a  single  pavilion,  that  has  often  but  one  door  and  two 
windows  in  front.  These  houses  are  always  situated 
along  the  road,  and  separated  from  it  by  a  terrace  and 
supporting  wall,  some  feet  in  breadth.  Upon  this  wall 
usually  stand  several  vases  of  the  antique  shape,  contain- 
ing aloe  plants,  flowers,  and  young  orange-trees.  The 
•house  itself  is  entirely  covered  by  vine-branches  ,*  so 
that,  during  summer,  one  knows  not  whether  they  are 
so  many  pavilions  of  verdure,  or  dwellings  prepared  for 
winter.  In  front  of  these  houses,  swarms  of  young 
country-girls  are  seen,  dressed  in  white  linen,  with  cor- 
sets of  silk,  and  straw  hats  adorned  with  feathers  inclin- 
ing to  one  side  of  the  head.  They  are  constantly 
occupied  in  braiding  the  fine  plait,  the  treasure  of  this 
valley,  from  which  the  straw  hats  of  Florence  are  made." 

After  this  somewhat  highly  coloured  description, 
Chateauvieux  proceeds  to  state  that  the  straw  hat  manu- 
facture has  been  the  chief  source  of  wealth  along  the 
valley  of  the  Amo,  and  that  the  mode  of  conducting  it 
is  as  follows.    Each  young  girl  buys  for  a  few  pence  the 
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straw  she  wants ;  and  then,  after  exerting  her  skill  in 
braiding  or  plaiting  it,  sells  for  her  own  profit  the  hats 
she  has  prepared.  The  money  she  thus  earns  consti- 
tutes her  portion.  The  father  of  the  family  has,  never- 
theless, the  right  to  require  of  the  women  belonging  to 
his  house  a  certain  amount  of  rustic  labour  on  the  farm ; 
but  this  labour  is  performed  by  deputy,  for  the  straw- 
workers,  out  of  the  produce  of  their  labour,  pay  females 
from  the  mountain-districts  to  do  the  field-work  instead 
of  them :  a  curious  exemplification  of  the  mode  in  which 
industry  becomes  subdivided  when  allowed  to  follow  its 
natural  course.  One  of  the  straw-workers  (at  the  time 
Chateauvieux  wrote)  could  earn  from  thirty  to  forty  sous 
a-day  in  plaiting  straw ;  while  she  could  hire  a  poor 
Apennine  woman  to  do  her  field  labour  for  eight  or  ten. 
By  this  commutation  of  service,  the  straw-workers  pre- 
served the  delicacy  and  flexibility  of  finger  which  was 
necessary  for  their  fine  and  nice  work,  and  which  would 
be  spoiled  by  such  work  as  would  harden  and  stifien  the 
hands. 
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CHAPTER  IX. 

£IATH£K  : — TASNIKG,  TAWIVQ,  J>SSSSDXQ^  CUKBYISra. 

The  processes  involved  in  the  fabrication  of  leather, 
although  in  many  respects  remarkable  and  interesting, 
are  very  little  understood  beyond  the  circle  of  manufac- 
turers and  dealers.  It  is  generally  known^  that  the 
avocations  of  the  tanner,  the  currier,  the  fellmonger,  the 
tawer,  the  leather-dresser,  all  relate  in  some  way  or 
other  to  the  preparation  of  leather;  but  the  relation 
which  these  employments  bear  one  to  another  is  not  so 
well  understood.  The  matter  will  be  better  appreciated 
by  bearing  in  mind  the  object  of  the  various  processes 
whereby  skin  is  converted  into  leather.  The  gelatinous 
portion  of  the  skin  is  made  to  combine  with  chemical 
substances  artificially  applied,  and  by  this  combination 
the  new  substance,  leather,  is  produced.  The  ingredients 
employed  for  the  conversion  of  skin  into  leather  are 
different  in  different  cases,  and  give  rise  to  various  sub- 
divisions of  employment  in  the  leather-manufacture. 
The  classification  of  the  different  kinds  of  leather  may 
be  conveniently  made  according  to  the  modes  of  manu- 
fecturing  them  ;  whether  by  oak-bark ;  by  sumach ;  by 
dltan;  or  hyoil:  these  four  varieties  being  remarkably 
distinguished  one  from  another. 

The  leather  prepared  by  tanning  with  oak-bark  is  the 
bide  of  the  ox,  the  calf,  and  the  horse,  all  of  which 


181 

possess  sufficient  firmness  to  be  applied  to  the  manniao* 
tore  of  shoes,  harness,  and  other  articles  requiring  great 
strength  and  durabililjy^.  The  skins  prepared  hj  a  sub* 
atance  called  sumach  are  principally  those  of  the  goat 
and  the  sheep ;  and  the  leather  resulting  from  the  process 
is  morocco  ieather,  for  coach-linings,  chaii^-covers,  book* 
binding,  ladies'  shoes,  &c. ;  roan  for  shoes,  slippers,  and 
common  book-binding ;  and  skiver^  tua  infeiior  leather, 
for  hat-linings,  pocket-books,  work-boxes,  toys,  and 
odier  cheap  purposes.  The  skins  dressed  in  ahim  are 
principally  ihose  of  the  kid,  the  sheep,  the  lamb,  and  in 
some  instances  the  calf;  and  the  leather  produced  is 
principally  employed  for  gloves  and  ladies'  shoes. 
Lastly,  the  skins  dressed  in  at/  are  those  of  the  sheep, 
the  buck,  and  the  doe,  and  the  resulting  leather  is  that 
of  which  riding-gloTcs  and  similar  articles  are  made,  as 
well  as  the  soft  wash-leather,  orshamoy  leather,  £uniliar 
to  eyery  one. 

^  Although  the  processes  whereby  these  varieties  of 
leather  are  produced  diifer  very  distinctly  one  ff«Hn  an- 
other, yet  the  esti^lishments  wherein  they  are  conducted 
|»«sent  a  generally  similar  appearance.  The  tan-yards 
and  leather-manufactories  of  Bermondscy  each  present  to 
the  view  of  a  stranger  an  open  court  or  yard  surrounded 
or  partiidly  surrounded  by  buildii^,  smne  of  which  are 
so  constructed  as  to  admit  the  access  of  air  to  every  part 
of  the  interior.  The  surface  of  the  court  or  yard  is  ia 
most  cases  intersected  by  pits,  or  square  cisterns,  in 
which  the  skins  are  steeped  during  some  part  of  the  ma- 
oijdTacturing  process. 

1,  Leather  png^ed  by  Tanning.— Whea  an  oz  has 
beea.  slaughtered,  the  hide  removed,  and  the  fieth  tram- 
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ferred  to  the  butcher,  the  hide  is  sold  to  the  tanner,  by 
him  to  be  converted  into  the  thicker  kinds  of  leather. 
The  hide  passes  into  his  hands  with  the  horns  attached  ; 
and  he  separates  these  from  the  hide,  and  sells  them  to 
the  comb-makers  and  other  manufacturers  of  horn.  The 
hair  is  also  attached  to  the  hide,  but  the  removal  of  this 
M  a  more  difficult  operation. 

When  the  hide  is  purchased  by  the  tanner,  there  are 
little  bits  of  flesh,  &c.,  adhering  to  the  inner  surface ; 
and  these  are  removed  by  a  process  called  'fleshing.' 
The  hide  is  spread  out  over  a  convex  wooden  bench  or 
'  beam,'  and  is  then  scraped  with  knives  o£  a  peculiar 
shape,  by  which  all  extraneous  matters  are  removed,  and 
the  hide  is  pared  down  to  the  cutis.  After  this  process 
the  hair  is  to  be  removed,  and  this  is  effected  in  one  of 
two  ways,  according  to  the  nature  of  the  skin.  One  me- 
thod consists  in  mixing  together  quick«lime  and  water, 
and  immersing  the  hide  in  the  solution ;  after  remaining 
there  several  days,  and  having  the  lime-water  renewed 
occasionally,  the  bulbous  roots  of  the  hair  have  become 
so  hr  loosened  by  the  action  of  the  lime,  as  to  be  easily 
pulled  out.  The  hide  is  then  spread  out  on  the  beam, 
and  *  unhured,'  that  is,  scraped  with  a  knife  till  the  hair 
is  removed.  In  the  other  method,  adopted  in  some  kinds 
of  skins  which  would  be  injured  by  the  action  of  lime, 
several  skins  or  hides  are  placed  in  a  dose  chamber,  where 
they  undergo  a  kind  of  natural  fermentation,  sufficient  to 
loosen  the  hair  from  the  skin. 

When  by  either  of  these  methods  the  hair  has  been 
removed,  the  hide  is  *  grained,'  or .  scraped,  and  then 
subjected  to  a  process  whereby  the  pores  are  opened 
and  prepared  for  the  reception  of  the  tan  afterwards  to 
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be  applied.  In  some  cases  this  consists  in  steeping  the 
hide  for  some  days  in  a  sour  solution  of  rye  or  barley 
flour ;  in  others,  the  bath  is  a  very  weak  solution  of  sul- 
phuric acid  in  water.  The  hide  becomes  swollen,  soft- 
ened, and  the  pores  ready  prepared  for  the  reception  of 
the  tan. 

The  bark,  the  roots,  and  occasionally  the  leaves  of  a 
considerable  number  of  plants  yield,  by  soaking  in  water, 
an  astringent  solution,  usually  of  a  yellowish  brown  co- 
lour. This  solution  has  a  peculiar  action  on  the  living 
skin,  corrugating  and  constringing  it ;  and  when  applied 
to  dead  skin,  has  the  property  of  converting  it  into  leather. 
These  vegetable  substances  contain  a  principle  called 
tannin,  which  is  the  agent  concerned  in  converting  skin 
into  leather.  Provided  the  tannin  is  obtained,  it  matters 
not  much  to  the  success  of  the  process  what  substance 
yields  it ;  and  the  tanner,  therefore,  employs  that  which 
is,  on  the  whole,  the  most  effective  and  the  most  econo- 
mical. 

To  detail  the  various  systems  adopted  by  different 
tanners  would  be  wholly  foreign  to  our  purpose.  The 
process  is  so  slow  a  one,  and  the  desirability  of  increased 
speed  so  great,  that  patent  afber  patent  is  taken  out  on 
the  subject ;  and  almost  every  tanner  has  some  process 
peculiar  to  his  own  establishment.  When  the  hide  is 
properly  cleaned  and  brought  to  the  state  called  '  pelt/ 
it  is  ready  to  be  placed  in  one  of  the  tan-pits.  These 
pits  are  generally  rectangular  cisterns,  whose  upper  edge 
is  level  with  the  ground,  and  whose  interior  is  lined  with 
'Wood.  The  tanning  ingredient,  generally  oak-bark,  ia 
steeped  in  the  cistern  of  water,  and  the  solution  is  then 
technically  termed  <  ooze.'    The  hide  is  in  the  first  in^ 
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stance  put  into  a  (ut  contaioiiig  nearly-^pent  oosee,  ia 
iMxk  hides  have  already  been  steeped,  and  which  has 
eooBequentl J  lost  more  or  less  of  its  taiming  princi{^ 
In  dus  pit  the  hide  is  frequently  stirred  and  turned  to 
ensure  the  equable  action  of  the  tan  on  every  part.  The 
hide  is  then  transferred  to  a  pit  containing  stronger  oqMi 
«r  cJse  ia  stratified  with  crushed  baik ;  several  hides  be- 
ing laid  one  on  snetiier,  and  steeped  in  watf»>.  Whether 
ihe  hides  be  placed  at  once  in  prepared  solution  of  bark, 
or  be  stratified  with  bark  in  a  pit  containing  water,  de- 
pends upcm  the  system  of  tanning  pursued  by  the  manu- 
frcturer,  and  upon  the  quality  of  the  hide ;  but  ia  either 
case  the  hides  are  exposed  to  renewed  portions  of  the 
tanning  ingredient  from  time  to  time,  until  the  taonin 
baa  combined  intimately  with  the  animal  substance.  Id 
BNst  tanneries  several  months  are  consumed  in  this  pro* 
cess  of  steeping  in  the  tan-pits ;  and  although  numerous 
patents  have  been  granted  for  improved  and  more  expe- 
ditious processes,  the  limited  extent  to  which  these  are 
adopted  seems  to  show  that  there  is  some  advantage 
affi)rded  by  lengthened  time,  not  altogetii^^  altmned  by 
i^e  speedier  processes.  This  is  a  point  on  which  we 
cannot  enlarge  here :  it  must  suffice  to  say  tiiat  the  object 
of  tanning,  whether  by  a  alow  or  a  speedy  process,  is  to 
cause  the  tanning  principle  to  penetrate  into  all  the  pores 
of  the  hide  from  surface  to  surface :  when  this  is  efiected, 
,the  hide  has  become  transformed  into  leather.  When 
the  hide  is  tanned,  it  is  himg  up  in  an  airy  loft,  or  drying* 
room ;  and  during  the  process  of  drying  is  compressed  by 
beating,  by  pressure  with  a  steel  instrument,  or  by  bmg 
passed  between  rollers,  which  gives  it  a  smooth  and  deaao 
texture. 
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The  stxMitest  hides,  from  buUff,  bui&loes,  oxen,  and 
eows,  are  tanned  in  a  way  mere  or  less  resembling  that 
abore  detailed,  and  are  tiien  used  prindpaJly  for  the  soles 
of  boota  and  shoea.  The  time  emplojed  in  tanning  a  hide 
for  the  soles  of  mea*s  boots  in  geii««l  is  from  six  to  twelve 
months ;  while  a  stiU  thieker  quality,  known  as  *  butts ' 
or '  backs,'  frequently  consumes  fifteen  or  eighteen  months 
in  the  process.  The  skins  of  calves,  seals,  and  the  lighter 
kdnds  of  horse  and  cow  skins,  are  tanned  to  form  the 
« upper  leathers '  of  boots  and  shoes,  and  are  prepared  in 
a  somewhat  similar,  but  more  expeditious  manner.  After 
having  been  *  unhaired/  they  are  steeped  for  eight  or  ten 
days  in  an  alkaline  liquor,  being  at  intervals  taken  out 
and  scraped  on  both  surfaces,  by  which  the  lime,  oil,  and 
gelatinous  matter  are  forced  out  fcom  between  the  pores, 
and  the  skin  rendered  soft,  pliant,  and  fit  to  receive  the 
tanning  ingredient.  They  are  tlten  exposed  to  the  action 
of  tan  in  the  tan-pts  until  oonverted  into  leather. 

Leather  intended  for  the  upper  parts  of  boots  and  shoes, 
for  saddlers,  and  for  coach-makers,  passes  into  the  hands 
of  the  currier  after  tanning,  for  the  purpose  of  being  soft- 
ened, equalized  in  thickness,  smoothed,  blacked,  &c.  The 
eurrier  dips  the  tanned  skin  in  water  to  moisten  it,  and 
then  softens  the  texture  by  beating  it  with  a  *  mace :'  this 
instrument  consists  of  a  wooden  handle  two  or  three  feet 
kmg,  with  a  cubical  head  at  one  end.  He  then  places 
Hie  skin  on  an  inclined  plane  called  a  '  horse,'  and  equalizes 
the  thickness  by  the  aid  of  a  broad,  straight,  two-handled 
knife,  called  a  *  deuier,'  which  is  worked  in  such  a  man« 
ner  as  to  shave  off  the  superfluous  thicknesses  of  the  skin, 
After  this  the  leadier  is  thrown  again  into  water,  and 
xnbbed  on  the  grain  or  outer  side  with  pumice  or  grit— 
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to  the  manufacturen  of  glue  and  laxe ;  as  are  likewise  the 
fleshings  «nd  other  scraps  from  the  thidcer  hides  and  skins 
prepared  by  the  tanner. 

A  solution  of  lime  in  water  being  prepared,  the  goat- 
skins, after  being  fleshed,  are  allowed  to  soaik  therein  for 
foor  or  five  weeks.  During  this  time  they  are  frequentlj 
*  drawn,*  a  process  represented  in  the  preceding  cut,  and 
conasting  in  taking  the  skins  out  of  the  pit,  laying 
them  in  a  heap  on  the  nde,  allowing  them  to  lie  thus  for 
a  certain  time,  and  immersing  them  again :  ail  this  has 
the  efflsct  of  causing  the  lime  to  act  equally  on  every 
pert  of  the  hairy  covering,  and  the  lime-water  is  re- 
newed once  or  twice,  to  aid  in  producing  the  desired 
eflfoct. 

When  the  liming  has  been  carried  to  such  an  extent 
that  the  hair  can  be  easily  pulled  out  with  the  finger,  the 
goat-skins  are  drawn  from  the  pits,  and  conveyed  in  wheel- 
barrows to  the  *  fleshing-shop.'  In  this  shop  are  a  num- 
ber of  '  beams,'  as  they  are  called,  consbting  of  convex 
work-benches  or  stools  sloping  downwards  from  one  end 
to  the  other,  ttid  supported  on  a  frame  or  stand.  £ach 
goat-skin  is  laid  smoothly  on  a  '  beam,'  with  the  hairy 
side  uppermost ;  and  the  woricman,  standing  at  the  upper 
end  of  the  beam,  scrapes  off  all  the  hair  by  means  of  a 
double4iandled  knife.  The  convex  Ibrm  of  the  surface 
on  which  the  skin  is  laid,  and  ^e  peculiar  form  ^v«n  to 
the  knife,  enable  the  workman  to  take  off  all  the  hair 
very  completely.  The  operations  of '  fleshing,'  of  '  un- 
hairing,'  and  of  *  graining,'  are  so  nearly  tBksb  in  tiieir 
general  appearance,  that  the  following  cut  will  BuffideHtly 
show  the  character  of  the  whole;  the  principal  difference 
being  in  the  edge  of  the  knife  employed  by  the  workman. 


The  hair  which  ia  thus  removed  from  the  goat-skins  is, 
after  being  cleansed,  sold  to  the  carpet-manuiacturers  and 
toplattererg. 

After  the  process  of  '  imhairing,'  the  goat-sfcins  are 
■gun  soaked  in  limfr^water  for  two  or  three  days,  and 
■re  then  again  '  fleshed,'  or  scraped  im  the  inner  surface, 
1:^  which  the  cutis  is  broagbt  to  a  tolerably  clean  state. 
Bnt  the  long  steeping  which  the  skin  has  undergone  lias 
had  the  ell^  of  driving  the  lime  into  the  pores,  inso- 
much tliat  the  tanning-  principle  contained  in  the  sumach, 
■fterwards  to  be  applied,  woald  not  be  able  to  reach  the 
heart  of  the  skin.  The  tanning,  therefore,  cannot  be 
GomiDenced  until  the  lime  is  removed  and  the  poroa 
opened.     A  soludon  called  the  'pure'  or  the  'pewer' 
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is  prepared  in  a  large  vessel,  and  into  this  the  skins  are 
immersed :  there  is  an  alkaline  quality  in  the  solution 
employed,  which  has  the  effect  of  remoTing  the  lime 
from  the  pores,  and  the  manufacturers  seem  to  have 
fiiiled  hitherto  in  finding  more  than  one  substance  which 
yields  this  quality  efiectually.  Whether  chemistry  may 
hereafter  afford  them  a  more  extensive  range  it  is  not  for 
us  to  say,  but  such  would  seem  to  be  at  least  probable. 
After  being  '  pured '  for  some  time,  the  skins  are  taken 
out  and  scraped  well  on  both  sides,  for  the  sake  of  re- 
moving as  much  of  the  lime  and  the  albumen  as  may  be 
removable  by  these  means  \  and  after  this  they  are  steeped 
again. 

By  these  operations  the  pores  of  the  goat-skin  are  so 
far  opened  and  cleared  as  to  prepare  them  for  the  recep- 
tion of  the  tanning  principle.  The  substance  employed 
in  tanning  stout  hides  is,  as  we  before  explained,  oak- 
bark  ;  but  for  goat-skins  the  tanning  ingredient  is  a  veget- 
able substance  called  sumach.  This  is  the  powder  of  the 
leaves,  peduncles,  and  young  branches  of  a  plant  called 
the  IViiis  coriariay  growing  in  Siqily,  Italy,  and  Hungary. 
It  is  one  of  the  substances  experimented  on  by  Sir  H. 
Davy  in  his  inquiry  into  the  tanning  properties  of  various 
bodies ;  and  he  found  it  to  contain  a^  lai^  proportion  of 
iannin.  It  contains  also  a  light  colouring-matter,  which 
seems  to  render  it  useful  for  the  tanning  of  light-coloured 
leathers.  It  is  employed  extensively  in  dyeing,  as  well 
as  in  leather-dressing. 

.  The  manner  in  which  this  tanning  ingredient  is  forced 
into  the  pores  of  the  goat-skin  is  exceedingly  curious. 
The  sumach  is  mixed  with  water ;  but  if  the  skins  were 
immersed  indiscriminately  in  the  solution,  or  even  laid 
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■mootiilj  one  on  another,  the  samach  woald  not  act 

equally  on  the  whole  surbce^  To  produce  the  desired 
equality  of  action,  the  following  singular  plan  is  adopted: 
— The  wRt  goat-skins  are  taken  from  the  '  pure,'  or  alka- 
line solution,  and  sown  up  by  women  into  bags,  each 
skin  forming  a  bag  with  the  grain  side  outwards,  and 
having  no  opening  except  a  small  one  at  that  part  which 
had  formed  the  hind  shank  of  the  animal.  These  bugs:, 
as  soon  as  made,  are  thrown  into  a  vessel  of  water,  and 
examined,  to  see  that  thev  are  well  sewn  up,  and  free 
from  holes.  They  are  then  taken  to  the  sumach-tub, 
where  the  process  represented  in  the  annexed  cut  h  car- 
ried  on.  A  large  shallow  circular  tub,  twelve  or  fifteen 
feet  in  diameter,  is  filled  with  hot  water  containing  a 
little  sumach,  and  near  it  is  a  small  vessel  contuning  a 
strong  solution  of  sumach  in  water.  Two  men  and  a 
boy,  standing  on  one  side  of  the  tub,  then  fill  the  bags 
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with  the  mmach-fiQlation  tfavs :  the  bey  takes  a  bag,  and 
macrtf  into  its  mouth  the  stem  of  a  funnely  the  month  of 
which  is  uppennost.  One  of  the  men  then  nearly  filla 
the  ba^  through  the  funnel,  with  the  solution,  which  he 
ladles  from  the  smaller  tub.  The  other  man  takes  the 
bag  from  the  funnel,  and  by  a  peculiar  action  of  the 
breath  fills  with  wind  the  remaining  portion  of  the  into* 
rior,  and  ties  up  the  mouth  with  string.  The  air  has  the 
«&ct  of  distending  the  beg  until  quite  free  from  wrinkles, 
and  also  of  causing  it  to  float  in  water.  All  the  bags, 
after  being  thus  filled,  are  thrown  into  the  laige  Tessel, 
and  are  kept  there  about  three  hours,  occasionally  stirred 
and  moved  about  with  a  wooden  instrument.  The  e£Esct 
of  this  arrangement  b,  that  the  solution  of  sumach  con- 
tained within  each  bag  is  enabled  to  exert  it»  full  action 
on  the  skin  in  an  equable  manner,  and  to  penetrate  en* 
tirely  through  the  substance.  The  thickness  of  these 
goat-skius  is  so  very  much  less  than  that  of  the  hides  for- 
merly described  as  being  tanned  by  oak-bark,  that  the 
tanning  principle  of  the  sumach,  aided  by  a  certain  tem- 
perature in  the  skin  and  the  solution,  is  enabled  to  pro- 
duce its  effect  in  a  few  hours.  The  sumach-tuba  pre- 
sent a  singular  appearance  when  three  or  four  doxen 
inflated  goat-skins  are  floating  abent  in  the  ooaatained 
liquor. 

Once  during  the  process  of  sumaching  the  skins  are 
removed  from  the  tub  and  placed  on  a  rack  or  perforated 
bench  at  the  side ;  they  are  heaped  one  on  another,  and 
by  their  own  weight  press  all  the  sumach  solution 
through  the  pores.  Another  sumaching  and  another 
pressing  complete  the  operation. 

The  bags  are  next  removed  to  another  building,  whem 
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^le  fieams  are  looc«ned,  the  bags  opened,  and  the  i^edi- 
sient  renudning  from  the  sumach  removed  from  the  in- 
ade :  this  sedunent,  which  often  consists  principally  of 
jellow  sand  nefariously  mixed  with  the  sumach  before  it 
leayes  l^ily,  is  of  no  further  use  in  leather-dressing/  and 
IS  taken  away  to  be  used  as  manure.  The  goat-skins, 
after  being  thoroughly  washed,  are  laid  out  smooth  on  a 
sloping  board,  and  '  struck/  that  is,  scraped  and  rubbed 
out  as  smooth  as  possible.  In  thb  smooth  state  the  skins 
ire  hung  up  in  a  loft,  and  when  thoroughly  dried  they 
are  said  to  be  '  in  the  crust.' 

The  skins  are  then  nearly  ready  for  the  process  of  dye* 
mg.  It  is  generally  known  that  most  morocco  leathers 
present  beautiful  and  vivid  colours,  and  to  produce  these 
the  skins  have  to  undergo  a  very  careful  process  of  dye- 
ing. The  drying  in  the  loft  has  had  the  effect  of  shrivel- 
iiag  the  skins  in  some  degree ;  to  obviate  which,  and  to 
prepare  them  for  the  reception  of  the  dye,  the  skins  arc 
wetted,  and  ^  struck  out/  or  smoothed  again.  The  dye- 
house  usually  presents  those  general  features  which, 
whether  the  substance  to  be  dyed  be  cloth  or  leather, 
are  observaUc  in  such  places ;  such  as  coppers  for  the 
rece{ition  of  hot-water  or  logwood  solution,  square  tanks 
for  containing  the  dye,  frames  whereon  to  suspend  the 
skins  in  various  solutions,  and  other  similar  arrange- 
ments. As  many  of  the  ingredients  used  in  dyeing  are 
costly,  and  as  the  finished  leather  is  intended  to  be  seen 
only  on  one  surface,  it  is  customary  to  lay  two  skins  in 
dose  contact  before  dyeing,  so  that  the  dye-liquor  may 
not  be  wasted  by  acting  on  both  surfaces  of  each. 
The  dyeing  ingredients  employed,  the  number  of  im- 
iBenions  i^^ich  the  skins  undergo,  the  changes  in  the 
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eolations  to  which  the  skins  are  exposed,  and  the  time 
employed  in  the  various  parts  of  the  process,  are  points 
involving  much  practical  skill,  and  on  which  we  can  say 
bat  little.  The  crimson,  the  scarlet,  the  pmrple,  the 
indigo  morocco-leather,  all  require  particular  modes  of 
treatment,  arising  irom  the  qualities  of  the  dyeing  ingre* 
dients  used. 

After  the  dyeing,  the  skins  undergo  two  or  three  pro- 
cesses of  rubbing,  which  seem  to  act  somewhat  on  the 
principle  of  currying,  by  giving  a  softness  and  pliability 
to  the  leather.  This  is  especially  the  case  in  the  finish- 
ing process,  by  which  the  wrinkled  appearance  is  given 
to  the  material.  Every  one  knows  that  the  coloured 
surface  of  morocco  leather  has  the  appearance  of  having 
been  indented  all  over  by  an  instrument  sharp  enough  to 
leave  permanent  depressions,  but  not  so  sharp  as  to  cat 
the  leather.  This  effect  is  produced  on  the  smooth  goat- 
skin thus: — The  workman  lays  the  skin  on  a  sloping 
bench,  with  the  dyed  surface  uppermost,  and  rubs  it 
forcibly  with  a  ball  made  of  some  hard  wood,  such  as 
box.  The  ball  is  about  the  size  of  a  small  lemon,  and 
has  on  its  surface  a  number  of  fine  parallel  grooves.  As 
the  ball  is  worked  over  the  leather  in  the  direction  of 
these  grooves,  it  leaves  permanent  marks  thereon,  and 
thus  gives  rise  to  the  appearance  which  distinguishes 
morocco  irom  all  other  kinds  of  leather.  Nothing  can 
exceed  the  beauty  and  flexibility  of  the  morocco  leather 
made  from  the  finest  goat-skins :  the  finishing  of  the 
grooved  ball  makes  it  very  pliable,  while  the  nature  of 
the  skin  itself  gives  it  great  durability  and  toughness.- 

We  have  before  stated  that  there  is  an  inferior  kind 
of  morocco  leather,  made  of  sheep-skin.     This,  undef 
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the  name  of  '  imitation  *  morocco,  is  largely  used  for 
inferior  or  economical  purposes  ;  and  though  it  is  infe- 
rior to  the  other  kind  in  suppleness  and  durability,  its 
superficial  appearance  is  rery  nearly  equal :  indeed  it  is 
to  this  latter  fact,  combined  with  greater  cheapness,  that 
we  may  attribute  its  extensive  manufacture.  In  the  ma* 
nufacture  of  morocco  leather  from  sheep-skins  there  are 
not  many  points  of  difference  from  the  analogous  manu* 
factnre  from  goat-skins ;  but  it  will  be  necessary  to  speak 
briefly  of  the  different  states  in  which  the  skins  come  into 
the  hands  of  the  leather-dresser. 

There  are  in  Bermondsey  several  manufacturers  called 
fdlmangers,  whose  business  it  is  to  bring  sheep-skins  into 
a  certain  state  of  preparation  before  the  leather-dresser 
commences  his  operations  thereon.  The  skins  from 
nearly  all  the  sheep  slaughtered  in  London  are  conveyed 
to  a  skin-market  in  the  western  part  of  Bermondsey,  and 
there  sold  by  factors  or  salesmen,  who  act  for  the 
butchers,  to  the  fellmongers.  The  skins  are  bought  and 
sold  with  the  wool  on,  and  the  labours  of  the  fellmonger 
relate  to  the  separation  of  the  one  from  the  other,  and 
the  disposal  of  the  wool  to  the  woolstaplers,  most  of 
whom  live  also  in  Bermondsey,  and  the  *  pelts  *  or 
stripped  skins  to  the  leatlier-dressers  and  the  parchment- 
makers.  The  trade  of  a  fellmonger  is  more  dirty  and 
disagreeable  than  even  that  of  a  leather-dresser,  on  ac- 
count of  the  mode  necessary  to  be  adopted  for  the  sepa- 
ration of  the  wool  from  the  pelt.  These  remarks,  so  far 
as  the  leather-dresser  is  concerned,  apply  only  to  sheep« 
skins ;  for  the  skins  of  the  goat,  the  kid,  the  buck,  the 
doe,  and  one  or  two  other  kinds  of  animals  which  have  a 
hairy  rather  than  a  woolly  covering^  come  into  his  hands 
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before  Ibe  hair  has  been  removed)  and  the  process  of 
*  unheiring '  k  then  effected. 

In  the  mano&ctiire  of  sheep-skins  into  '  imitatioa ' 
moroooo,  and  into  roan  leather,  a  routine  of  c^^eratioiis 
ooenrt  not  veiy  different  from  that  sketched  above.  Both 
kinds  are  prepared  by  sumach-tanning;  sad  the  prepara- 
tary  and  subiequent  processes  are  for  the  most  part 
similar  to  thoae  necessary  for  goat-skin  moroooo.  Theie 
ire,  however,  one  or  two  points  of  difference  which  must 
be  noticed.  The  skin  of  the  sheep,  from  the  tuiganiia* 
lion  which  promotes  the  rapid  growth  of  wool,  contains 
a  much  larger  asMMuit  of  grease,  or  oleaginous  matter, 
than  the  skin  of  the  goat ;  and  it  is  essential  that  this  be 
removed  before  the  tanning  principle  is  brought  to  act 
upon  the  skin.  To  effect  this,  the  skins,  shortly  before 
being  placed  in  the  sumach-tan,  are  subjected  to  the 
action  of  a  hydrostatic  press,  which  by  a  pressure  of 
many  tons  forces  out  the  extraneous  matters  from  the 
pores  of  the  skin.  The  kind  of  leather  called  '  roan ' 
does  not  present  the  wrinkled  or  grained  appearance  of 
morocco  leather,  a  difference  which  results  from  the  dif- 
ferent mode  of  finishing  after  the  dyeing,  the  grooved 
balk  not  being  used  for  the  roan  leathers. 

The  kind  of  sheep-skin  leather  called  <  skiver,'  used 
for  common  bookbinding,  hat-linings,  poeket-lxxdcSy 
work-box  covers,  and  other  cheap  puxposes,  deserves 
notice  for  a  very  remarkable  process  involved  in  its 
manufacture,  viz.,  the  ^  splitting '  of  a  skin  into  two 
thinner  skins.  Thin  as  a  sheep-skin  is,  and  supple  when 
wetted,  it  might  be  thoi^ght  that  the  operation  of  split- 
ting or  slicing  it  into  halves,  without  cutting  holes  in 
either,  would  be  an  impossible  task ;  yet  this^is  effected 
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vith  tbo  utiUMt  ■ccQ»e;r-  '^'■^  object  aimed  at  in  thii 
openrtkm  is  twofold,  liz.,  to  obtain  a  thin  kind  of  leather 
for  mme  purposes  for  which  a  aheep-skin  in  the  natural 
state  would  be  too  thick,  and  to  obtain  a  ([uality  of 
leather  which  could  be  raid  at  a  lower  price  than  that 
made  trom  whole  ricin.  Hie  prindple  of  the  machine  is 
thia : — Two  rollen,  imged  faorizont^f  in  a  irBme,  are 
made  to  rotate  in  oppoate  ditectioDB,  the  vacancy  be- 
tween them  b^g  odIj  jtut  nif&cient  to  admit  a  soft 
wetted  aheep^in  or  pelt.  The  rotatioii  of  the  rollers 
cauaee  the  akin  to  be  drawn  alowlr  between  them ;  but 
h  camiot  do  ao  without  encountering  the  Idade  of  ■  very 
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•harp  knife,  wMch  hm  a  redprocatiag  horizontal  mptbn, 
in  nieh  a  pontioa  as  to  cat  the  skin  into  two  thicknesses 
as  it  passes  the  Icnife,  one-half  pasang  over,  and  the 
odier  onder  the  hlade.  A  most  ingenious  contrivance  is 
adopted  for  jielduig  to  any  inequalities  which  may  occur 
in  ^  skin.  One  of  the  rollers  is  made  in  sereral  pieces, 
so  adjusted  that  in  passing  over  any  thidLcned  portions 
of  the  skin  the  common  aperture  between  the  roilem  is 
widened  at  that  part.  It  is  one  of  the  consequences  of 
the  constniction  of  the  machine,  that  one  of  the  semi- 
thicknesses  or  sections  must  be  equable  and  level  in  every 
part,  while  any  inequalities  which  might  have  existed  in 
the  original  dcin  will  be  thrown  into  the  other  section. 
Either  section,  the  '  grain '  side  or  the  '  flesh '  side,  may 
have  this  equable  thickness  given  to  it,  according  to  the 
mode  in  which  the  tkia  is  a<yusted  on  the  rollers ;  and 
Jbe  two  portions  may  have  various  ratios  given  to  their 
thicknesses,  according  to  the  position  of  the  vibrating 
knife  opposite  the  opening  between  the  roUerB.  A  shee}^ 
skin  of  the  usual  size  occupies  about  two  minutes  in 
splitting,  during  whidi  time  the  knife  makes  from  two 
to  three  thousand  vibratory  motions  to  and  fro,  cutting  a 
minute  portion  of  the  skin  at  each  movement 

As  the  thin  '  skivers'  are  more  readily  acted  on  by 
the  sumach-tan  than  the  thldcer  goat-skins,  they  are  not 
sewn  up  into  bags  like  the  latter,  but  are  immersed  in 
the  sumach-tub  in  an  open  state,  and  are  tanned  in  a  very 
short  space  of  time.  The  subsequent  operations  require 
less  delicacy  than  in  the  preparaden  of  morocco  leather, 
and  do  not  call  for  much  remark. 

Among  the  varieties  of  leather  tanned  with  sumach  is 
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the  '  enamelled  leather,'  now  ocearionaily  employed  for 
ladies'  shoes.  This  is  made  of  seal-skin  or  thin  calf-skilly 
coated,  after  tanning,  with  a  pecufiar  kind  of  yaraish  or 
japan  capaUe  of  yielding  a  brilliant  gloss. 

3.  Leather  prepared'with  Aban. — The  teduucal  name 
of  ^  tawing '  is  frequently  applied  to  the  general  routine 
of  operations  whereby  alomed  leather  is  produced.  This 
yariety  of  leather  is  in  many  eases  left  white  or  undyed, 
and  has  a  peculiar  softness  when  finished,  llie  skina 
which  undergo  the  process  of  '  tawing '  are  diose  of  the 
kid,  the  sheep,  and  the  lamb ;  the  first-named  of  which 
yield  the  well-known  *  kid  leather'  of  which  gloves  and 
ladies'  shoes  are  made;  while  the  white  leatiier  made 
from  sheep-skin  is  used  for  lining  shoes  and  other  inferior 
purposes.  The  cheap  kid  gloves  whidi  are  displayed  in 
the  shop-window  of  the  hosier  are  generally  made  from 
lamb-skin,  and  may  be  considered  as  an  imitation  kid. 

The  kid-skins  which  form  the  staple  of  this  branch  of 
tjie  manufacture  are  brought  from  Italy :  they  are  very 
small  in  size,  and  have  the  hair  on.  The  first  operation 
to  which  they  are  subjected  is  steeping  for  the  space  of 
three  days,  by  which  they  become  soaked  and  softened ; 
they  are  then  *  broken'  on  the  flesh  side,  a  process  re* 
sembling  that  to  which  goat-skins  are  subjected :  the  tkia 
is  Idd  on  a  beam  or  convex  bench,  with  the  flesh  side 
uppermost,  and  is  then  scraped :  this  seems  to  facilitate 
the  action  of  the  lime  in  the  next  process.  After  the 
'  breaking,'  tibie  kid-skin  is  immersed  in  lime-water  in  a 
pit  for  about  fourteen  or  sixteen  days,  by  which  the  hair 
becomes  in  some  measure  loosened  from  the  pelt ;  and  at 
the  end  of  this  period  Ihe  operation  of  *  unhMiing '  Is 
eflbcted  in  tiie  same  manner  as  for  goat-akins.    In  a  few 
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days  after  this  prooeas  the  skin  is  '  fleshed/  to  procure  a 
detn  surfiKse  on  the  inner  ade,  and  after  this  the  pores 
are  opened  and  the  lime  *  killed'  (to  use  a  technical 
tenn).  This  opening  of  the  pores  is  efl^ted  not  hy  the 
alkaline  solution  called  the  *  pure/  as  in  goat-ddn  dres^ 
ing,  hut  hy  steeping  the  skin  in  a  solution  or  ^  drench ' 
of  hran  and  water.  When  this  is  effected,  the  skin  is 
laid  down  on  the  '  beam '  with  the  grain  side  uppermost, 
and  <  struck,'  or  forcibly  worked  with  a  knife,  whereby 
the  impurities  are  worked  out  from  within  the  pores. 
After  a  further  steeping  for  a  day  or  two  in  bran  and 
water,  the  skin  is  in  a  state  to  undergo  that  process  whidi 
constitutes  the  principal  difoence  between  somached 
leather  and  alumed  loKther.  Instead  of  being  sewn  up 
into  bags  filled  with  sumach  liquor,  and  immersed  in  a 
tnb  of  hot  water,  the  skins  are  put  into  a  kind  of  bairel 
called  a  '  roundabout :'  this  barrel  has  a  door  or  openii^ 
in  one  part  of  its  cunred  surfiMie,  through  which  the  skins 
are  placed;  and  when  the  water  and  ingredients  are 
added,  the  door  is  closed,  and  the  barrel  made  to  rotate 
rapidly.  The  effect  of  the  rotation  is  to  cause  the  im- 
pregnated liquw  to  act  intimately  on  erexy  part  of  the 
skin.  The  substances  placed  in  the  barrel  to  act  on  this 
skin  are,  for  the  commoner  kinds  of  leather,  alum  and 
salt ;  and  for  the  better  kinds,  alum,  salt,  flour,  and  yolk 
of  eggs :  these  latter  ingredients  are  for  the  most  part 
absorbed  into  the  substance  of  the  finer  kid  leathers,  and 
seem  to  have  the  effect  of  imparting  that  beautiM  soft- 
ness and  plumpness  which  such  leather  presents.  About 
twelve  pounds  of  alum,  and  a  littie  more  of  common  salt, 
are  sufficient  for  about  two  hundred  skins.  Sometimes 
the  skins  aiie  AOt  put  into  the  *  roundabout/  but  are 
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merely  steeped  in  the  solution  in  an  open  tab :  whether 
the  one  or  the  other  plan  be  adopted,  however,  a  period 
of  fiye  minutes  is  sufficient  to  produce  the  effect.  In  that 
port  of  the  '  tawing'  process  wherein  eggs  are  employed, 
the  eggs  are  broken,  in  the  proportion  of  one  to  each 
skin,  and  the  yolks  only  are  mixed  with  water  and  a 
little  meal  in  a  tub :  the  skins  are  then  introduced,  and 
are  trampled  by  the  naked  feet  of  a  man  until  the  egg 
has  been  thoroughly  imbibed.  The  eggs  employed  for 
this  process  are  imported  from  France :  for  some  of  the 
factories  sixty  or  seventy  thousand  are  purchased  every 
spring,  and  are  preserved  in  lime-water  till  wanted,  a 
mode  by  which  they  may  be  kept  perfectiy  sweet  for 
two  years. 

The  tawed  skins,  after  being  hung  up  in  a  lofl  to  dry, 
are  stretched  out,  smoothed,  and  softened,  by  the  process 
of  *  staking.*  There  is  used  for  that  purpose  a  wooden 
block,  having  at  the  upper  end  a  steel  instrument,  shaped 
somewhat  like  a  cheese-cutter,  but  not  having  a  very 
dharp  edge.  Over  the  semicircular  edge  of  this  instru- 
ment each  skin  is  drawn  very  forcibly,  the  workman 
holding  it  in  both  hands,  and  scraping  the  surface  in  va- 
rious directions  on  the  steel  edge.  This  has  the  eSket 
of  stretching  out  the  skin  to  its  full  extent,  and  of  re- 
moving  all  the  rigidity  and  stiffoesa  which  it  had  acqui»Ml 
m  the  previous  processes.  This  is,  indeed,  one  of  the 
many  processes  of  violent  rubbing,  scraping,  or  friction 
to  which  every  kind  of  leather  is  more  or  less  subject  in 
the  progress  of  manufacture;  but  in  this  instance  the 
rubbing  is  effected  when  the  leather  is  nearly  in  a  dry 
state. 

For  the  production  of  *  imitation'  kid  leathers  the  skin 
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of  lambc  i(  mayiojed ;  and  for  thii  purpose  lamb-ckina 
•re  imported  fKon  the  ihorea  of  the  Heditemnean. 
Thef  are  imported  with  the  wool  yet  on  them ;  and  u 
thit  wool  13  Tiluable,  the  leather-miuufactiirer  careMJy 
nmoTea  tbii  before  the  opeiatioBi  on  the  pelt  caomeiioe. 
The  wool  u  of  a  qnalitf  which  would  be  greatlf  iiyored 
hy  the  contact  of  lime;  and  theNforealdadof  uatunl 
fennemation  i»  brought  about  u  a  meaiu  of  hxMening 
tin  wool  trom  the  pelt.  There  ar«  dote  rooiM  or  vault*, 
mto  which  the  lamb-Bkini  ere  introduced,  in  a  wet  atate, 
dter  having  been  tteeped  in  water,  'tmiken'  on  die 
flesh  ude,  and  drained.  The  temperature  of  tbeie  KXHua 
U  nearly  the  lome  all  the  yet  rooad,  a  renilt  oW 


t^od  by  haying  them  excluded  as  moch  as  possible 
from  the  variations  of  eztenial  temperatoie ;  and  the  re- 
sult is  that  the  skins  undergo  a  kind  of  potrefactiTe  or 
fermenting  prooess,  by  which  the  wool  becomes  loosened 
from  the  pelt  During  this  chemical  diange,  Ammmi^ 
IS  evolved  in  great  abundance :  the  odour  is  strong  and 
disagreeable ;  a  lighted  candle,  if  introduced,  would  be 
instantly  extinguished,  and  injurious  effects  would  be 
experienced  by  a  person  remaimng  long  in  one  of  the 
rooms.  It  is  a  point  of  much  nicety  to  determine  when 
tlie  fermentation  has  proceeded  to  such  an  extent  as  to 
loosen  the  wool  from  the  pelt ;  for  if  it  be  allowed  to 
proceed  beyond  that  stage,  the  peh  itself  would  become 
Injured. 

When  the  fermentation  is  completed,  generally  in 
about  five  days,  the  skins  are  removed  to  a  beam  and 
there  '  slimed,'  that  is,  scraped  on  the  flesh  side  to  re-> 
move  a  slimy  substance  which  exudes  from  the  pmres. 
The  wool  is  then  taken  off,  cleaned,  and  sold  to  the 
hatters  for  making  the  bodies  of  common  hats.  The 
stripped  pelts  are  steeped  in  lime-water  for  about  a 
week,  to  '  kill*  the  grease,  and  are  next  *  fleshed '  on 
the  beam.  Af%er  being  placed  in  a  '  drench,'  or  solu- 
tion of  sour  bran,  for  some  days,  to  remove  the  lime  and 
<^n  the  pores,  the  skins  are  alumed  and  subjected  to 
nearly  the  same  processes  as  the  true  kid-skins.  These 
Mediterranean  lamb-skins  do  not  in  general  measure 
more  than  about  twenfy  inches  by  twelve ;  and  each  one 
fiunishes  leather  for  two  pairs  of  small  gloves.  These 
kinds  of  leather  generally  leave  the  leather-dresser  in  a 
white  state ;  but  undergo  a  process  of  dyeing,  softening, 
*  striking,'  &c«y  before  b^ng  cut  up  into  gloves. 
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Then  are  a  few  other  kmcb  of  ddns  pref»red  bj 
almiuig,  but  the  general  routine  of  proeeaaei  is  pretty 
■nch  the  same  as  herein  described. 

4.  LeaAtr prqtared wUh  Oi7.— The  'UUing'  (tf  tiie 
animal  quality  of  skins  (if  we  may  use  such  an  ezprea- 
aioii),  whereby  the  skins  are  converted  into  leather, 
seeau  to  consist  in  forcing  out  from  the  pores  some  albu- 
minous substance,  and  replacing  it  with  a  substance  of 
another  kind.  Thus  in  tanning  hideS|  the  tannin  pene- 
trates into  the  substance  of  the  skin  and  combines  there- 
with ;  in  sumaching,  the  larger  portion  of  the  sumach 
does  the  same  thing ;  so  do  the  alum,  salt,  egg,  and  meal 
in  tawed  leather ;  and  lastly,  so  does  the  oil  in  the  kind 
of  leather  now  to  be  noticed. 

That  variety  of  leather  called  diamoiB,  chammy, 
shammy,  shammoy,  shamoy,  or  shamoyed,  which  is  the 
characteristic  of  oil-leathers  generally,  was  originally  a 
beautifully  soft  leather  prepared  from  the  skin  of  the 
diamois  goat.  .  A  similar  mode  of  manufacture  is  now 
adopted  for  sheep  and  other  skins,  but  the  name  of  cha- 
mois, modified  in  the  spelling  to  a  strange  degree,  ie 
still  applied  to  the  leather  produced.  Mr.  Aikin,  in  one 
of  his  lectures  before  the  Society  of  Arts,  made  the  fol- 
lowing statement  in  reference  to  shamoyed  leather : — 
"  Till  a  few  years  ago,  there  was  an  immense  quantity 
of  the  skins  of  sheep,  goats,  and  deer  shamoyed  in  £n^ 
land.  Breeches  of  this  article,  either  white  or  dyed^ 
were  commonly  worn  by  persons  whose  occupations  or 
amusements  led  them  to  be  much  on  horseback.  They 
were  worn  by  most  of  the  cavalry  of  Europe;  and  the 
English  shamoyed  leather,  being  of  extraordinary  good 
quality,  was  employed  in  dothing  not  only  our  troops, 
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but  the  caToIry  of  Prussia,  Austria,  and  most  of  the  other 
Gennan  states.  In  the  campaigns  in  Spain  during  the 
last  war,  it  was  discovered  by  the  British  commander 
that  the  health  of  the  horse-soldiers  was  seriouriy  affected 
in  wet  weather  by  the  leather  that  they  wore,  which, 
fitting  close  to  the  skin  and  being  long  in  drying,  chilled 
the  men  and  rendered  them  liable  to  rheumatism  and 
other  diseases.  Woollen  cloth  was  accordingly  substi- 
tated ;  and  the  example  having  been  followed  by  Austria 
and  Prussia,  this  change  has  occasioned  a  great  decline 
in  that  branch  of  the  English  leather-trade." 

The  shamoy  leather,  whether  of  the  superior  kind  just 
alluded  to,  or  of  that  more  humble  description  known  as 
'wash-leather,'  is  prepared  nearly  as  follows: — ^The 
deer  and  sheep  skins  undergo  the  earlier  stages  of  pre- 
paration nearly  in  the  same  manner  as  for  other  kinds  of 
leather,  such  as  washing,  liming,  beaming,  &c.  It  must 
be  remarked,  however,  that  the  inferior  or  thinner  kinds 
are  generally  made  of  split  skins,  the  more  irregular  of 
the  two  halves,  generally  the  flesh  side,  being  used  ibr 
this  purpose ;  the  other  half  being  alumed  or  tawed  for 

*  skiver'  leather.  In  general,  oil-leathers  have  the 
'grain  *  surface  of  the  akin  entirely  removed  before  any 
oil  is  applied ;  as  this  remoya!  not  only  aflbrds  a  much 
softer  8urfiu»,  but  greatly  increases  the  extensibility  of 
the  leather,  which  still  remains  sufficiently  strong  and 
elastic  for  the  purposes  to  which  it  is  applied.    This 

*  irizing,'  or  removal  of  the  grain,  is  effected  either  by 
the  edge  of  a  round  knife  or  a  rubber  of  pumice-stone. 

The  lime  and  other  obstructions  to  the  porosity  of  the 
skin  having  been  removed  by  steeping  in  sour  bran  and 
water  the  skins  ore  wrung  or  premd  as  dry  as  posnUe^ 
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and  ue  theo  rokdj  fw  the  reoeptioii  of  the  <h1.  Thii  is 
fiw«ed  into  th«  pwes  by  ncaiu  (f '  iiilliiig-stodu,'  can- 
uling  of  two  ilodu,  which  ida;  be  likened  to  beurj 
irooden  hunmcn ;  the  head,  oovend  with  eoppw,  being 
attached  to  a  limg  beam  rar  hutdlo  Ifiag  in  an  inolinai 
poution.  New  the  law«T  end  of  each  «  wheel  rerolrae, 
bj  which  each  hammer  ii  in  torn  lifted  np  and  let  &11 
agwn,  throagh  a  (paee  of  about  a  foot  Tlus  tbej  do  in 
•  kind  of  bough,  so  that  any  nihstanoei  which  a»y  be 
placed  in  tbe  bottom  of  the  trough  reomra  a  blew  form  eMb 


Stock  every  time  it  descends.  The  upper  or  handle  end 
of  each  stock  is  so  adjusted  as  to  work  on  a  pivot  or  axis. 

Into  the  trough  connected  with  these  fiilling-stocks 
the  leather  is  placed ;  tiie  stocks  are  set  in  action ;  and 
the  leather  is  beaten  alternately  by  one  and  the  other 
until  rendered  as  dry  as  posiable.  Cod*oU  is  then  poured 
on  the  skins  in  the  fuUing-machjne,  and  this  is  forcibly 
driyen  into  the  pores  of  the  skins  by  another  lengthened 
beating  with  the  stocks.  The  trough  is  so  formed  in  an 
arc  or  curve,  that  as  the  stocks  beat  the  ^ins,  the  latter 
become  tomed  gradually  over  and  over,  whereby  every 
part  of  each  is  exposed  to  the  operation.  When  the  oil 
is  beaten  in,  the  skins  are  removed,  shaken  out  flat,  hung 
out  in  the  air  to  dry,  again  put  into  the  fidling-mill, 
supplied  with  fresh  oil,  and  subjected  to  a  renewed  full- 
ing with  the  stocks.  Again  and  again  is  this  repeated ; 
oil  being  poured  on  the  skins  in  small  quantity,  and  then 
beaten  into  the  pores  by  means  of  the  stocks.  This 
occurs  as  many  as  eight  or  nine  times,  oil  being  added 
each  time,  and  well  beaten  in,  until  two  or  three  gallons 
of  oil  have  been  imbibed  by  one  hundred  skins. 

When  the  oil  is  thus  forced  into  the  heart  of  the  skins, 
they  are  placed  in  large  tubs,  where  they  undergo  a  kind 
of  fermenting  process,  by  which  a  more  intimate  action 
of  the  oil  upon  the  fibres  seems  to  be  induced.  These 
tubs  are  placed  in  one  of  the  lower  biuldings  near  the 
fulling-stocks ;  and  from  them  the  skins,  now  converted 
into  shamoy  leather,  are  removed,  to  be  immersed  in  a 
weak  solution  of  potash.  This  latter  process  is  intended 
to  remove  whatever  excess  of  oil  may  have  remained  in 
the  leather.  After  being  hung  up  to  dry  in  the  open 
air,  the  leather  is  finished. 
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The  TsrioiiB  fwma  of  leather,  thus  fiiushed,  are  theit 
placed  in  ihe  hands  of  those  artisans  by  whom  they  are 
to  be  woiiced  up  mto  useM  articles.  Of  these,  boots 
and  shoes  are  deddedly  the  most  important.  Hie  manu- 
ftctmre  of  such  articles,  however,  is  too  fiuniUar  in  its 
general  features  to  need  much  consideration. 

Another  mode  of  employing  leatiier  is  for  the  makings 
of  gloYcs ;  and  as  these  articles  form  a  kind  of  link  be- 
tween the  textile  manufactures  on  the  one  hand  and  the 
leather  manufiieture  on  the  other,  it  may  not  be  inappro- 
priate to  dose  this  volume  with  a  few  details  concerning 
gloves  and  glove-making. 
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CHAPTER  X. 

Ths  manufacture  of  gloves  is  one  of  those  few  which 
are  so  &r  removed  from  the  class  of  foctory  operations  as 
to  affi>rd  employment  to  country-people  and  cottagers  at 
their  own  homes,  and  irom  the  nature  of  the  work  it  is 
likely  so  to  continue.  Where  no  advantage  is  to  be 
gained  by  a  combination  of  different  branches  of  labour, 
all  tending  to  one  end,  beneath  one  roof,  the  less  the 
freedom  and  independence  of  the  labourer  are  interfered 
withy  the  better  for  all  parties. 

A  slight  examination  of  any  of  the  osual  kinds  of 
gloves  will  show  that  whatever  be  the  material  of  which 
^ey  are  formed,  it  is  brought  into  shape  by  means  of 
sewing  with  thread,  silk,  or  worsted ;  but  there  may  be 
some  who  have  yet  to  learn  that  this  is  effected  by  the 
fingers,  just  as  any  other  kind  of  needlework.  Machinery 
has  done  much,  but  it  has  not  yet  made  gloves ;  or,  at 
least,  such  a  feat,  if  achieved,  is  one  of  the  curiosities  of 
manufactures,  and  is  not  yet  to  be  ranked  among  the 
features  of  the  glove-trade.  So  far  as  the  mass  of  glove- 
wearers  are  concerned,  whether  the  gloves  be  "  French" 
or  "  English,"  whether  they  be  of  silk,  or  cotton,  or 
worsted,  or  leather — whether  they  may  have  cost  four 
pence  or  four  shillings,  every  seam  of  every  glove  has 
been  sewn  by  the  hand. 
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There  are  some  rery  curious  circumstanoes  attending 
the  ^ore,  independent  of  its  relation  to  manufacturing 
industry.  It  has  in  various  countries  and  at  diflGerent 
periods  been  the  pledge  of  friendship,  of  love,  and  of 
nfety ;  the  symbol  of  hatred  and  defiance,  of  degradation 
and  honour ;  the  token  of  loyalty ;  the  tenure  by  which 
estates  have  been  and  are  held ;  and  a  customary  ofiering 
on  occasions  both  of  sorrow  and  of  joy.  From  an  inte- 
resting little  volume  on  this  subject  by  Mr.  Hall,  we  will 
extract  a  few  examples  illustrative  of  these  customs  and 
observances  of  the  glove. 

The  first  law  rekting  to  this  subject  is  dated  in  the 
year  790,  when  Charlemagne  granted  a  right  of  hunting 
to  the  abbot  and  monks  of  Sithin,  for  the  purpose  of 
procuring  skins  for  making  gloves  and  girdles.  The 
abbots  and  monks  having  generally  adopted  the  use  of 
gloves  about  this  period,  the  bishops  interfered,  claiming 
the  exclusive  privilege  for  themselves;  and  by. the 
Council  of  Aixy  in  the  reign  of  Louis  le  D^bonnisire, 
about  the  year  820,  the  inferior  clergy  were  ordered  to 
refrain  from  deer-skin  gloves,  and  to  wear  only  those 
m%de  of  sheep-skin,  as  being  of  humbler  quality.  It  has 
been  deemed  not  improbable  that  at  this  period  the 
monks  made  their  own  gloves,  as  they  made  many  other 
articles  for  their  own  use. 

So  far  as  England  is  concerned,  the  first  commerdal 
notice  of  the  glove-trade  is  dated  about  the  year  1462, 
though  gloves  had  been  worn  in  England  for  centuries 
before.  By.  a  law  or  edict  of  this  date,  gloves  were 
prohibited  from  being  imported  into  this  country  by 
reason  of  the  protection  whicU  it  was  deemed  proper  to 
give  to  this  branch  of  home  manufacture.    Two  years 
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afterwards  nnnarial  beaiings  were  granted  to  die  gloven 
hy  Edwmrd  IV.  At  what  prices  gloves  were  valaed  la 
Itet  reigii  does  not  appeso* ;  but  in  the  **  Privy  Expenses 
of  Heniy  VIII.**  appesr  the  followmg  two  items  :-^ 

**  Item.  Paied  the  same  daye  to  Jacson  for  cer- 
teyne  gfores  fetched  by  die  seijeaot 
apoticary     «        •        •        .        .    iuij8.zd* 

**  Item.    Paied  Jacson  for  a  douzin  and  halfe  of 

Spanysshe  gloves  ....    vijs.yjd.'* 

In  many  of  the  cuBtoms  relative  to  the  glove,  the 
gaunUki  is  often  spoken  of  as  bemg  of  equivalent  mean- 
ii^,  but  the  two  are  sufficiently  different.  The  gauntlet 
in<ix)diiced  into  England  by  the  Conqueror  was  a  mailed^ 
glove,  that  is,  a  stout  glove  made  of  deer  or  sheep  skin, 
having  jointed  plates  of  metal  affixed  to  the  back  and 
fingers,  aUowii^  the  perfect  use  of  the  hand ;  sometiaies 
there  was  attadied  to  the  top  of  it  a  dvcuiftr  defensive, 
plute,  protecting  the  wrist  and  meeting  die  armour  which 
OQvered  the  ana.  The  metal  of  which  these  plates  were 
oomposed  varied  according  to  the  rank  or  fimcy  of  the 
wearor;  some  were  of  gold  or  silver  kilaad,  others  of 
brass,  and  some  of  steel.  The  gauntlet  or  buff-glove  of 
the  days  of  the  Gojuinouwealth,  such  as  we  see  in  repre- 
sentations of  the  troopers  <^  the  seventsenth  century, 
consisted  of  a  idieep^ia  glove,  with  a  stout  handsome 
bu£«lo-hide-  top  coming  half-way  up  the  arm,  contributing 
much  to  a  military  appearance,  and  serving  as  a  protection 
to  the  arm^  Sudi  gytuntletaare  worn  by  several  regiments 
of  cavaJbcy  in  our  owi|  day. 

The  ceremonial  use  of  the, glove  in  matters  of  investi- 
ture and  tenure  is  iUustrated  in  many  ways.    We  may 
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tdkei  as  an  insiaiioe,  the  myestment  in  the  ftnuly  of  Dy« 
mocke  of  the  manor  of  Scrivelsby,  under  the  condition  of 
the  head  of  the  fiunily  acting  at '  champion '  at  the  coro- 
nation of  the  English  iorereign,  in  which  the  glove  plaja 
a  conspicuous  part  in  the  ceremony.    The  sovereign  being 
seated  in  Westminster  Hall,  after  leaving  the  Abfoej^  the 
champion  enters,  caparisoned  as  an  ancient  knight,  and 
the  herald-at-arms  proclaims  the  challenge ;  the  champion 
then  throws  down  his  gauntlet  or  glove,  whidi  is  allowed 
to  remiun  on  the  ground  for  a  short  time,  and  is  then  taken 
up  again  and  returned  to  the  champion :  this  is  repeated 
a  second  time,  after  which  the  sovereign  drinks  to  the 
diampion's  heallh,  and  presents  him  the  cup :  lastly,  the 
champion  takes  up  his  gauntlet  and  retires.    Taken  in 
reference  to  modem  taste  and  opinion,  all  this  may  seem 
to  be  mere  mummery ;  but  as  a.  thing  of  other  days  it  had 
a  significant  and  important  meaning  in  it.    In  like  man- 
ner the  Duke  of  Norfolk  held  the  manor  of  Worksop  on 
condition  of  paying  certain  small  fees,  and  of  finding  the 
king  a  right-hand  glove  at  his  coronation,  with  which 
glove  the  king  holds  tiie  sceptre  with  the  dove,  his  right 
arm  being  supported  meanwhile  by  the  duke. 

The  glove  has  been  deemed  an  emblem  of  firm  posses- 
sion. Thus  the  former  kings  of  France  used  at  their 
coronation  to  receive  from  the  archbishop  a  pair  of  gloves^ 
previoudy  blessed,  as  an  emblem  of  secure  possession. 
A  register  of  the  pariiament  of  Paris,  dated  1294,  states 
that  "the  Earl  of  Flanders,  by  the  delivery  of  a  glove 
into  the  king's  hands  (Philip  the  Fair),  gave  him  poa- 
session  of  the  good  towns  of  Flanders,  viz.,  Bruges, 
Ghent,  &:c. -'    Favyn  states  that  "  the  custom  of  throwing 
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the  glove  is  derived  from  Eastern  nations ;  who,  in  all 
■ales  or  delivery  of  lands,  &c.,  gave  a  glove  by  way  of 
livery  or  investiture."  Security,  as  emblemed  by  the 
glove,  was  curiously  illustrated  by  a  custom  prevailing 
until  the  last  few  years  at  Portsmouth ;  where,  during  an 
annual  fair  called  the  '  Free-Mart,'  a  golden  or  gilt  glove 
was  hung  outside  the  door  of  the  gaol,  in  the  High  Street, 
as  a  pledge  that  the  persons,  of  all  who  attended  the  fair 
were  secure  from  arrest  for  debt  during  its  continuance, 
which  was  about  a  fortnight. 

Both  honour  and  degradation  have  been  typified  by  the 
^ove,  according  to  the  circumstances  attending  the  parti- 
cular occurrence.  Walsingham  says  that  "  Greorge  Clif- 
finti.  Earl  of  Cumberiand,  was  honoured  by  a  glove  being 
presented  to  him  by  Queen  Elizabeth.  The  Queen  had 
dropped  it ;  when  the  Earl  taking  it  up  to  return  it  to 
her,  the  Queen  presented  it  to  him  as  a  mark  of  her  high 
esteem.  The  Earl  adorned  it  with  jewels,  and  wore  it 
in  his  cap  on  days  of  tournament."  On  the  other  hand, 
the  same  writer  tells  us,  that  when  the  Earl  of  Carlisle, 
in  the  reign  of  Edward  II.,  was  impeached,  and  con- 
demned to  die  as  a  traitor,  among  other  circumstances 
attending  his  degradation  were,  that  his  spurs  were  cut 
off  with  a  hatchet,  and  his  gloves  were  taken  nff. 

Challenge  and  defiance  have  been,  in  various  ages  and 
countries,  conveyed  by  the  glove.  Besides  the  instance 
given  in  reference  to  the  '  Champion'  of  England,  we 
have  abundant  evidence  of  such  challenges.  Shakspere, 
in  '  Henry  V.,'  gives  a  scene  which  well  represente  the 
nature  of  the  custom,  wherein  the  glove  may  be  deemed 
either  a  pledge  or  a  challenge,  or  part  of  both : — 
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''  if.  Hmmy,  Give  me  any  gage  of  thme,  and  I  will 
wear  it  in  my  bonnet.  Then,  if  oYer  thou  darest  acknow* 
ledge  it  thine,  I  will  make  it  my  quarrel. 

WiJESam»,  Here 't  my  ^ve :  {^ve  meanotfaer  of  thine. 

JC!  Henry.  There. 

WUBopmM,  This  will  I  abo  wear  in  my  cap:  if  ever 
tfaoa  come  to  me  after  to-morrow,  and  aay  '  This  is  my 
glove,*  by  this  hand  I  will  tdce  thee  a  box  on  the  ear. 

K.  Henry,  If  ever  I  live  to  see  thee,  I  will  diallenge 
thee." 

Shr  Walter  Scott's  description  of  the  interview  between 
Rebecca  and  Beanraandr,  in  '  Ivanhoe,'  g^ves  an  instance 
illBStrative  of  a  very  nsoal  Icind  of  challenge  by  champion** 
depute ;  while  the  scene  with  Bonlhron  in  the  churchy 
in  the  '  Fair  Maid  of  P^rth,'  similarly  Sfaistrates  a  formal 
act  of  defiance : — ^the  glove  in  both  cases  being  the  em- 
blem. In  the  *  Life  of  the  Rev.  Bernard  Giljnn,'  it  is 
said,  in  reference  to  the  northern  borderers  of  the  six- 
teenth centmy : — ^^  He  observed  a  glove  hanging  up  high 
in  the  church  in  which  he  was  preaching ;  which  was 
placed  tfa«;e  in  consequence  of  a  deadly  feud  prevailing 
in  the  district ;  and  whidi  the  owner  had  hung  up  in  de- 
fiance, daring  any  one  to  moiial  combat  who  took  it 
down."  In  the  ancient  *  Trial  by  Battle,'  the  pluntiff 
was  wont  to  throw  down  his  glove  in  court,  which  was 
then  taken  up  by  the  d^endant,  as  a  token  that  they 
would  settle  their  diffsrences  by  the  sword's  pcnnt.  A 
defiance  by  glove  was  made  in  the  Court  of  King's  Bench 
so  late  as  1818,  and  it  was  not  till  after  that  period  dmt 
the  law  by  which  it  was  permitted  was  expunged  from 
the  statute-book. 
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How  swearing  'by  the  glove'  could  have  arisen  is 
not  very  deariy  to  be  seen,  unless  the  ^ove  be  here,  as 
in  other  cases,  deemed  an  emblem  of  honour  and  probity. 
The  reader  will  call  to  mind  many  scattered  iUostrations, 
somewhat  similar  to  the  following  from  the  '  Merry  Wives 
of  Windsor:*— 
**  Falitqff^»  Pistol,  did  you  pick  Master  Slender's  purse  ? 

Slender,  Ay,  by  these  gloves,  did  he-~^  these  glooes. 

Pistol.    Word  of  denial-^froth  and  scum — ^thou  liest  t 

Slender.  By  these  gloves,  'twas  he." 

The  presentation  of  gloves  at  weddings  and  at  fhnerals 
is  another  carious  item  in  the  catalogue.  A  passage  in 
the  '  Winter's  Tale'  shows  tiiat  the  gift  of  gloves  at  wed* 
dings  was  common  in  Shakspere's  time;  and  the  same 
costom  is  alluded  to  in  Ben  Jonson's  *  Silent  Woman,' 
wliere  Lady  Haughty  says  to  Morose  :•— 

''We  see  no  ensigns  of  a  wed^g  here, 
No  character  of  a  iHidale : 
Where  be  our  scarves  and  gloves?" 

As  to  funerals,  the  practice  of  giving  gloves  at  those 
solemnities  has  been  traced  back  to  early  times.  Pope 
Leo  I.  granted  permission  to  bishops  and  abbots  to  wear 
gloves  at  funerals,  and  on  certain  other  solemn  occasions. 
Royal  and  other  noble  personages  were  often  buried  with 
gloves  on ;  for  on  opening  the  tombs  of  kings  and  abbots, 
gloves  have  frequently  been  found  either  on  the  hands  or 
loose  in  the  coffins  ;  and  it  was  stated,  as  an  unusual  cir- 
cumstance, that  when  the  tomb  of  King  Edward  I.  was 
opened,  no  gloves  were  found  on  his  hands.  In  Philip  I.'s 
monument,  he  is  represented  in  a  recumbent  position, 
holding  a  glove  in  his  hand ;  and  many  other  cases  are 
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recorded,  in  which  gloves  are  either  buried  with  a  royal 
or  railitarj  perBooage,  or  hung  up  in  effigy  over  his 
tomb. 

The  presentation  of  glores  as  a  ^ft,  with  or  without 
money  inserted  in  them,  is  another  custom  which  has 
passed  through  many  gradations  of  society.  James  I., 
when  at  Woodstoclc,  received  a  pair  of  gloves  as  a  gift 
from  the  University  of  Oxford.  The  same  monarch  used 
to  receive  New  Year's  Gifts  from  his  subjects,  generally 
consisting  of  el^^t  gloves ;  and  so  likewise  did  his  pre- 
decessor, Elizabeth.  There  was  formerly  a  custom  of 
presenting  judges  with  gloves ;  but  this  became  an  abuse, 
in  a  way  which  the  following  anecdote  will  illostnite .' — 
A  lady,  a  suitor  in  Chancery  whose  cause  had  been 
&voiirably  decided  by  Sir  T.  More,  presented  him,  on 
the  next  New  Year's  Day,  with  a  pair  of  gloves  con- 
tmning  a  considerable  sum  of  money.  His  remark  was, 
*'  I  accept  the  gloves :  it  would  be  against  all  good 
manners  to  refuse  a  lady's  New  Year's  Gift,  but  the 
lining  you  will  be  pleased  to  bestow  elsewhere." 

Mr.  Hall,  in  his  '  History  of  the  Glove  Trade,'  states 
that  Scotland  was  the  first  country  in  wMch  the  glovers 
were  incorporated.  King  Robert  III.  gave  the  glovers 
of  Perth  a  charter  so  long  back  as  the  year  1400 ;  the 
gloves  made  at  that  time  being  chiefly  buck  and  doeskin. 
Scotland  has  not  maintained  the  position  which  this  pri- 
ority would  seem  to  indicate ;  for,  with  the  exception  of 
a  few  at  Dundee  and  Montrose,  there  are  hardly  any 
gloves  now  made  in  that  country. 

In  London  the  glovers  were  incorporated  by  Charles  I. 
in  16S8 :  although  they  had  armorial  bearings  so  long 
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back  as  the  year  1464.  In  the  time  of  Charles  I.  the 
glovers  of  London  carried  on  an  important  trade ;  and  it  was 
partly  to  remove  certain  abuses  which  had  gradually  crept 
into  the  occupation  that  the  charter  was  given.  The  pre- 
amble, after  stating  that  a  petition  had  been  received 
from  the  glovers  of  the  metropolis,  proceeds  in  the  fol- 
lowing curious  strain  : — **  We  have  been  informed  that 
their  families  are  about  four  hundred  in  number,  and 
upon  them  depending  above  three  thousand  of  our  sub- 
jects, who  are  much  decayed  and  impoverished  by  reason 
of  the  great  confluence  of  persons  of  the  same  art,  trade, 
or  mystery  into  our  said  cities  of  London  and  West- 
minster, from  all  parts  of  our  kingdom  of  England  and 
dominion  of  Wales,  that,  for  the  most  part,  have  scarcely 
served  any  time  thereunto,  working  of  gloves  in  cham- 
bers and  comers,  and  taking  apprentices  under  them, 
many  in  number,  as  well  women  as  men,  that  become 
burdensome  to  the  parishes  wherein  they  inhabit,  and 
are  a  disordered  multitude,  living  without  proper  govern- 
ment, and  making  naughty  and  deceitful  gloves.^*  It  is 
then  stated  that  the  reputation  of  English  glovers  had 
been  injured  abroad  by  these  interlopers;  and. finally, 
the  London  company  is  endowed  with  the  enormous 
power  to  ''  search  for  and  destroy  bad  or  defective  skins, 
leather,  or  gloves." 

Deer  and  sheep-skin  gloves  were  the  kind  principally 
made  in  London  in  Charles's  time ;  but  after  the  mtro- 
dttction  of  kid  gloves  into  England,  the  London  makers 
took  up  that  branch,  and  have  maintained  eminence  in  it 
to  the  present  day.  It  was  estimated  eight  or  ten  years 
ago,  that  there  were  about  ozteeu  hundred  glove-makers, 
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men  and  women,  in  London,  who  made  fifty  thousand 
down  pain  annuallj. 

The  laty  of  Worcester  has  gained  great  reputation  for 
its  gloves.  This  brandi  of  manufiMStore  is  known  to 
hare  existed  there  for  two  hundred  and  seventy  years ; 
and  tiie  glovers  of  the  dty  were  inocvporated  in  1661. 
Beaver-gloves  (made  of  leather  dressed  with  oil)  used  to 
be  made  here,  but  when  these  began  to  get  nearly  out  <^ 
ftshion,  the  manuftcturers  took  up  the  manufactare  of 
< tawed'  or  alumed  leather-gloves  (of  which  kid  is  an 
example)  in  greater  quantities  than  before.  A  few  yean 
ago  the  produce  of  Woroester  and  its  vicinity  was  esd- 
mated  at  so  large  a  quantity  as  nearly  half  a  millioD 
dosen  pairs  annually,  the  value  of  whidi  was  nearly  knst 
hundred  thousand  pounds. 

The  glovo*tnde  of  Wtnrcester,  in  its  general  arrange- 
menti,  is  very  interesting.  The  master-raamifacturerB 
were  estimated  in  18^  at  a  hunthred  and  twenty ;  and 
tiie  operatives,  including  men,  women,  and  children,  at 
thirty  thousand.  But  it  must  not  be  suf^iosed  that  this 
laige  number  inhalnt  the  city  of  Worcester :  there  are, 
on  the  contrary,  only  a  small  number  of  glove-makers 
within  the  city;  the  bulk  of  them  being  scattered 
throughout  the  villages  lying  ten  or  a  docen  imles  on 
every  side  of  it.  The  sewing  of  a  pair  of  gloves  re- 
quires so  little  preparation  or  arrangement,  that  an 
humble  cottager  can  carry  on  the  occupation  in  her  own 
poor  dwelling;  while  her  husband,  and  perhaps  her 
chiidren,  are  at  work  in  the  fields  or  the  fium-yard. 

If  we  trace  a  pair  of  Woroester  kid-^lo«es  tfaroogh 
thek  progress  ofmanufecture,  wie  shall  aee  the  details  of 
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the  system  followed.  In  the  first  place  die  leather^ 
whether  it  be  real  kid,  or  *  imitation  kid '  made  of  lamb's- 
skin,  is  generally  prepared  in  London,  by  some  one  of 
the  many  leather-dressers  of  Bermondsey ;  or,  in  some 
cases,  the  skins  undergo  the  earlier  processes  of  dressing 
in  Bermondsey,  an4  are  then  dyed,  softened,  and  brought 
to  a  finished  state  by  the  master-manufacturer  at  Wor* 
oester.  Many  of  the  Bermondsey  leather-dressers  have 
agents  in  Worcester,  to  transact  the  dealings  with  the 
master  gloyers.  The  dressed  skins  are  cut  out  in  the 
workshop  of  the  master,  generally  by  means  of  large 
shears ;  the  workman  shaping  the  various  pieces  partly 
by  guides  and  partly  by  the  accuracy  of  his  eye  and 
hand.  The  thumb-pieces,  the  pieces  to  form  the  sides 
of  the  fingers,  &c.,  all  of  whidi  have  certain  technical 
names,  are  cut  out  with  much  rabidity,  and  bound  up  in 
small  parcels,  each  parcel  containing  the  necessary  pieces 
Tor  a  dozen  pair  of  gloves.  Some  manufteturers  employ 
a  cutting-machine,  for  giving  the  slupe  to  each  piece  of 
leather  by  one  descent  of  a  cutting-edge ;  but  we  believe 
that  the  use  of  such  a  machine  is  ratiier  an  exception 
than  a  rule. 

If  the  operative  glovers  live  in  or  near  Worcester, 
they  go  to  the  house  of  the  manufacturer,  receive  the 
leather  in  small  parcels,  and  carry  it  home  to  work  up 
into  gloves.  But  if  they  live  ten  or  twelve  miles  out,  a 
curious  system  is  followed.  The  mann^turer  sends  an 
agent,  once  a  weeic,  or  as  often  as  may  be  deemed  neces- 
sary, who  opens  a  temporary  warehouse  at  a  public- 
house  or  at  some  hired  room,  and  there  meets  all  the 
humble  workpeople  wbo  live  witlmi  a  few  miles  on  every 
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ride.  Each  operative  brings  to  the  agent  the  gloves  I  P 
which  he  or  she  may  have  made  since  the  last  visit,  re-  j  ^ 
ceives  the  money-payment  for  the  labour,  and  takes  home 
another  supply  of  leather  to  be  worked  up  before  the  I  ^ 
period  of  tiie  next  visit.  Precision,  certainty,  and  eco>-  |  ; 
nomy  of  time  result  from  this  plan.  There  is  one  great 
focus  at  Worcester ;  around  which,  at  a  distance  of  seve- 
ral miles,  are  minor  foci.  These  smaller  foci  draw  to- 
wards themselves  the  labour  of  a  little  circle  each,  and 
then  yield  them  up  to  the  central  mart,  whence  the 
capital  comes  which  sets  all  this  productive  industry  into 
action. 

Following  one  of  the  operative  glovers  to  her  home, 
we  shall  see  that  her  only  working  implement,  besides 
needles  and  thread  or  silk,  is  a  dasp  or  clam  which  she 
holds  between  the  feet  and  knees,  and  which  acts  as  a 
pincer  or  vice  to  retain  the  glove  in  a  fixed  position 
during  the  process  of  sewing.  In  some  few  cases,  how- 
ever, a  littie  instrument  is  employed  for  ensuring  regu- 
larity in  the  stitches :  this  is  a  kind  of  brass  comb,  or 
notched  plate,  whose  notches  guide  the  needle.  If  we 
notice  a  few  purs  of  gloves,  different  in  kind  and  price, 
we  shall  see  tiiat  different  appearances  are  presented  by 
the  threads ;  but  all  are  produced  by  a  kind  of  stitching 
or  sewing  precisely  the  same  as  that  by  which  manj 
other  garments  are  made.  Some  females  confine  their 
attention  to  sewing  the  different  pieces  together ;  some 
work  the  ornamental  stitching  at  the  back  of  the  glove ; 
while  others  finish  the  top. 

Under  many  an  humble  roof  iff  the  outakirts  of  Wor- 
oester  may  be  seen  a  mother  and  her  daughters  thus  em- 
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ployed.  It  is,  under  the  arerage  state  of  trade,  a  close 
day's  work  which  will  yield  a  shilling  to  the  workwoman. 
The  occupation  is  somewhat  analogous  in  this  respect  to 
the  straw-plait  working  of  Bedfordshire  and  Bucking- 
hamshire, which,  like  it,  is  carried  on  in  the  cottages. 
It  is  possible  that  we  might  be  able  to  construct  a  sort  of 
map  of  cottage-industry  in  England,  consisting  of  certain 
centres,  around  which  were  grouped  the  cottagers  en- 
gaged in  some  one  occupation.  Thus  taking  Worcester 
as  a  centre  for  the  gloye-trade,  and  B«dditch  as  another 
for  the  needle-trade,  we  should  find  these  two  groups 
meeting  each  other  in  some  intermediate  point ;  and  we 
should  perhaps  find  a  ihird  group  filling  or  partially 
filling  the  space  between  those  of  Worcestershire  and 
those  of  the  straw-plait  counties. 

There  are  sereral  towns  in  England  which  now  pos- 
sess, or  have  at  former  times  possessed,  a  reputation  for 
glove-niakingf  Woodstock  gloves  have  been  known  ever 
since  the  time  of  Queen  Elizabeth,  who  is  said  to  have 
received  a  pair  during  one  of  her  *  progresses.'  They 
are  made  of  English  deer,  sheep,  and  lambs'  skins,  and 
have  been  much  admired  for  the  beauty  of  their  work- 
manship. Hexham  gioves  were  formerly  much  worn, 
especially  us  gauntlets  to  suits  of  armour ;  but  in  modem 
times  the  trade  has  deolined,  probably  irom  the  stout  and 
unwieldy  nature  of  the  gloves :  the  Hexham  tan-gloves 
were  made  of  tanned  sheep-skins.  A  kind  of  glove, 
made  of  native  sheep  and  lamb  skins,  was  formerly  much 
esteemed  under  the  name  of  York  tans,  being  made  to  a 
considerable  extent  in  that  dty.  The  Hereford  beaver^ 
gloves  ^ere  rimilarly  in  repute,  and  at  one  time  em- 
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ployed  three  thouttnd  persons  in  the  manufacture.  At 
Ludlow  and  at  Kington,  in  past  times,  large  quantities 
of  gloves  were  made,  but  the  number  has  now  greatly 
declined.  A  similar  remark  may  be  made  in  reference 
to  the  Leominster  gloves.  Yeovil  is  one  of  the  most 
important  of  our  glove  towns.  The  number  of  poiiis 
made  there  has  been  estimated  at  three  hundred  thousand 
dozens  annually ;  and  the  number  of  operative  glovers 
within  the  district  of  which  Yeovil  is  the  centre,  twenty 
thousand.  The  finer  kinds  of  gloves,  as  well  as  military 
gloves,  iure  made  here;  formerly  English  skins  were 
wholly  used,  but  now  Spanish,  Italian,  and  (xerman 
lamb-skins  are  the  principal  kinds  employed.  Martock, 
Milbome  Port,  Glastonbury,  Wells,  Shepton  Mallet, 
and  Torrington,  are  all  centres  to  a  limited  amount  of 
glove-making. 

There  are  two  circumstances  which  hare  made  a 
notable  change  in  the  glove-trade  of  late  years,  viz.  the 
introduction  of  cotton  or  '  Berlin '  gloves,  and  a  repeal 
of  the  prohibition  to  the  importation  of  French  gloves. 
With  respect  to  the  former  cause,  an  entirely  new 
branch  of  manu&cture  has  sprung  up,  chiefly  in  Not- 
tingham and  Leicester,  where  vast  qpiantities  of  cotton* 
gloves  are  now  made.  As  to  the  second  cause,  the  same 
complaints  have  been  made  as  in  rnost^  other  instances 
of  the  repeal  of  prohibition ;  the  ruin  of  the  home- 
trade  has  been  foretold  aud  the  most  gloomy  thoughts 
entertained  by  many  engaged  in  the  leather-glove 
manufacture.  There  is,  however,  in  Mr.  M'Culloch's 
'Commercial  Dictionary/  a  paragraph  on  this  subject 
so  important,  that,  though  rather  long,  we  will  quote 
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it  entire :  —  *'  The  importation  of  leather-glores  and 
mitts  was  formerly  prohibited  mider  the  severest  penal- 
ties. This  prohibition  had  the  effect,  by  preventing  all 
competition  and  emulation  with  the  foreigner,  to  check 
improvement,  and*  to  render  British  gloves  at  once  in-, 
ferior  in  quality  and  high  in  price.  This  system  was, 
however,  permitted  to  continue  till  1825,  when  tiie 
prohibition  was  repealed,  and  gloves  allowed  to  be  im- 
ported on  payment  of  duties  which,  though  high,  are  not 
prohibitory.  This  measure  was  vehemently  opposed, 
and  many  predictions  were  made  of  the  total  ruin  of  the 
manufacture.  But  in  this,  as  in  every  similar  instance^ 
experience  has  shown  that  the  trade  had  not  been  really 
benefited,  but  that,  on  the  contrary,  it  had  been  injured 
by  the  prohibition.  The  wholesome  competition  to 
which  the  manufacturers  now  felt  themselves,  for  the  first 
time,  exposed,  made  them  exert  all  their  energies  ;  and 
it  is  admitted  on  all  hands  that  there  has  been  a  more 
rapid  improvement  in  the  manufacture  during  the  last 
half-dozen  years  than  in  the  previous  half-century.  There 
is  still,  no  doubt,  a  great  deal  of  complaining  of  a  decay 
of  trade  among  the  leather-glove  manufacturers ;  but  we 
are  assured  that  if  there  be  any  real  foundation  for  their 
complaints,  it  is  ascribable  far  more  to  the  growing  use 
of  home-made  cotton-gloves  than  to  the  importation  of 
foreign  gloves ;  and  had  it  not  been  for  the  improved 
fabric  and  greater  cheapness  of  British  leather-gloves 
that  has  grown  out  of  the  new  system,  it  is  abundantly 
certain  that  cotton-gloves  would  have  gained  still  more 
rapidly  on  them.  In  point  of  fact,  however,  it  does  not 
appear  that  there  has  been  any  falling  off  in  the  leather- 
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glove  trade.  On  the  contraiy,  the  fair  inference  seems 
to  be  that  it  has  materially  increased ;  at  all  events  there 
has  been  a  very  connderable  increase  in  the  number  of 
skins  brought  from  abroad  to  be  used  in  the  manufacture, 
and  consequently  in  the  number  of  pairs  of  gloves  pro- 
jduoed  from  such  skins ;  and  there  is  no  reason  for  think- 
ing that  it  is  at  all  difierent  with  the  other  departments." 
This  was  written  about  five  or  six  years  after  the  admis- 
sion of  foreign  gloves  was  permitted. 
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INTBOBUCTION. 

Thb  manufactures  which  yfUl  occupy  attention  in  the 
present  volume,  the  last  of  the  series,  are  such  as  belong 
to  one  or  other  of  two  classes  peculiarly  characteristic  of 
the  present  times— BOOKS  and  TRAVELLING. 

It  is  singular  to  trace  the  progressive  advancement  in 
these  two  important  agents  of  civilization  and  social  im* 
provement.  The  manuscript  rolls  and  papers  of  early 
days ;  the  more  conveniently  formed  manuscript  books  of 
the  monastic  times ;  the  first  humble  stage  of  printing  by 
fixed  wooden  types ;  the  substitution  for  these  of  move- 
able types ;  and  the  gradations  of  excellence  from  the  first 
simple  "  printing-press/*  to  the  wondrous  **  printing- 
machine**  of  modern  days, — all  meet  with  something  like 
a  parallel  in  the  mechanical  aids  which  have  successively 
and  successfully  been  brought  to  bear  upon  the  modes  of 
travelling.  The  first  rudely  formed  canoe ;  the  clumsy 
barge;  the  lighter  canal  "fly-boat  ;*'  the  majestic  ship, 
mih.  its  admirable  network  of  spars,  sails,  and  ropes ;  and 
lastly  the  steam-boat,  literally  screwing  its  way  across 
the  Atlantic — are  nearly  analogous  stages  in  the  progress 
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of  water-traveUing.    And  we  shall  find  that  trayelUng 
by  land    may   come  within   the   same  remark.     The 
roughly  hewn  vehicles  of  half-dyilized  nations ;  and  the 
progression  in  our  own  countiy  from  the  heavy  waggon 
and  the  clomsy  cart  to  the  light  chuse,  the  elegant  car- 
nage, the  omnibus  and  the  cabriolet,  the  weU  ajppointed, 
stage-coach,  the  dashing  "  mail  **  rolling  on  at  the  rate 
of  twelve  miles  an  hour^  the  railway  locomotive  pro- 
ducing its  marvellous  results,  and  the  rsdlway  atmospheric 
system,  bidding  fair  even  to  eclipse  the  locomotive — all 
form  a  series,  of  which  the  two  extremes  are  as  far  apart 
as  manuscript-copying  is  from  maddne-prittting. 

Some  of  the  more  striking  among  the  manufiictures 
connected  with  these  subjects  will  come  saceendyie^ 
under  notice :  many  of  the  minor  ones  mu^  of  mAMtAiy 
be  excluded. 

It  is  proper  to  remark,  that  the  details  Gooeutang 
printing  and  paper-making  ars  munly  founded  (wkh 
slight  alterations)  on  four  papers  m  the  *  FeBmy  Mags* 
mte'  (Nos.96,  101,  107,  112),  written  by  a  difoeat 
hand  from  the  rest  of  Uiis  volume.  As  those  papers  fltv 
the  result  of  a  personal  knowledge  and  inspection  of  tll# 
processes,  it  has  been  ccHisidered  advafitageova  to  iiuxMV 
porate  them  here ;  and  permission  so  to  do  has  been  ob* 
tained  frdm  the  au&or,  Mr.  Knight 
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TsB  art  of  paper-making  haa  most  materially  influeneedy 
and  has  been  materially  influenced  by,  the  change  from 
manuscript-copymg  to  mechanical  printmg.  A  few 
details  iUuBtratire  of  thia  point  will  fittingly  precede  a 
'description  of  the  paper-mami&cture ;  and  other  details 
will  be  found  in  two  &rmer  lumibers  of  the '  Weekly 
Volume.'* 

William  Caxton,  the  first  English  printer,  at  the  end 
of  the  first  book  which  he  printed,  uses  the  following 
remarkable  words : — 

*^  Thus  end  I  this  book,  which  I  have  translated  after 
mine  author,  as  nigh  as  Gk)d  hath  given  me  cunning;  to 
whom  be  given  the  laud  and  praising.  And  forasmuch 
as  in  the  writing  of  the  same  my  pen  is  worn,  mine  hand 
weary  and  not  steadfast,  mine  eyes  dimmed  with  over- 
much looking  on  the  white  paper,  and  my  courage  not 
80  profte  and  ready.to  labour  as  it  hath  been,  and  that 
age  creepeth  on  me  daily  and  feebleth  all  the  body ;  and 
also  because  I  have  promised  to  divers  gentlemen  and  to 
my  firiends  to  address  to  them  as  hastily  as  I  might  this 
8sud  book :  Therefore  I  have  practised  and  learned,  at 
my  great  charge  and  dispense,  to  ordain  this  said  book 

♦  « William  Caxton,  the  first  English  Prmter.*  *  Capital 
and  Labour/— Both  written  by  the  Editor  of  the  *  Weekly 
Volume.' 
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ia  print,  after  the  manner  and  form  as  ye  may  here  see. 
And  (it)  b  not  written  with  pen  and  ink  as  other  books 
be ;  to  the  end  that  every  man  may  have  them  at  once. 
For  all  the  books  of  this  story  named  the  '  B^cole  of 
the  Histories  of  Troyes,'  thus  imprinted  as  ye  here 
see,  were  begmi  in  one  day,  and  also  finished  in  one 
day." 

In  this  passage  we  find  most  of  the  conditions  ex- 
pressed which  mark  the  superiority  of  the  invention  of 
printing  over  the  old  mode  of  multiplying  books  by  the 
pen.  The  transcriber  of  a  manuscript  had  to  contend 
with  the  weary  hand  and  the  dim  eye ;  he  could  not 
satisfy  the  wishes  of  "divers  gentlemen'*  by  producing 
his  book  "  hastily;*'  and,  above  all,  he  could  not  meet 
the  instant  demand  for  copies  of  an  admired  production, 
by  allowing  every  man  to  "  have  them  at  once.**  The 
slow  process  by  which  he  worked  was  necessarily  an  ex- 
pensive process :  and  thus  the  written  books  were  immo- 
derately dear ;  and  so  much  importance  was  attached  to 
Ihem  as  property,  that  in  many  cases  a  volume  was  con- 
veyed from  the  seller  to  the  purchaser  by  legal  assign- 
ment. On  the  contrary,  the  printer,  after  certain  pro- 
cesses had  been  gone  through  which  were  equivalent  to 
the  labours  of  transcribing  three  or  four  copies,  could  pro- 
duce as  many  books  as  he  pleased ;  and  as  far  as  taking 
off  the  impressions  was  concerned  (to  which  the  old 
printers  peculiarly  applied  the  name  of  their  art),  a 
small  book,  such  as  that  first  printed  by  Caxton,  might 
be  "  begun  in  one  day,  and  also  finished  in  one  day.'* 

The  process  of  printing,  when  compared  with  diat  of 
writing,  b  unquestionably  a  cheap  process ;  provided  a 
sufiKcient  number  of  copies  of  any  particular  book  are 
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printed,  so  as  to  render  the  proportion  of  the  first  ex- 
pense upon  a  single  copy  inconsiderable.  If,  for  ex- 
ample, it  were  required,  even  at  the  present  time,  to 
print  a  angle  copy,  or  eren  three  or  four  copies,  only  of 
any  production,  the  cost  of  printing  would  be  greater 
than  the  cost  of  transcribing.  It  is  when  hundreds,  and 
espedally  thousands,  of  the  same  work  are  demanded, 
.that  the  great  yalue  of  the  printing-press  in  making 
knowledge  cheap  is  particularly  shown.  It  is  probable 
that  the  first  printers  did  not  take  off  more  than  two  or 
three  hundred,  if  so  many  of  their  works ;  and,  there- 
fore, the  earliest  printed  books  must  have  been  still  dear, 
on  account  of  the  limited  number  of  their  readers.  Cax- 
ton,  as  it  appears  by  a  passage  in  one  of  his  books,  was 
a  cautious  printer ;  and  required  something  like  an  as- 
sorance  that  he  should  sell  enough  of  any  particular  book 
to  repay  the  cost  of  producing  it.  In  his  '  Legends  of 
Saints '  he  says,  <'  I  have  submysed  (submitted)  myself 
to  translate  into  English  the  *  Legend  -of  Saints,'  called 
^  Legenda  aurea '  in  Latin ;  and  William,  Earl  of  Arun- 
del, desired  me — and  promised  to  take  a  reasonable 
quantity  of  them — and  sent  me  a  worshipful  gentleman, 
promising  that  my  said  lord  should  during  my  life  give 
and  grant  to  me  a  yearly  fee,  that  is  to  note,  a  buck  in 
summer  and  a  doe  in  winter."  Caxton,  with  his  sale  of 
a  reasonable  quantity,  and  his  summer  and  winter  ven- 
ison, was  more  fortunate  than  others  of  his  brethren,  who 
speculated  upon  a  public  demand  for  books,  without 
any  guarantee  from  the  great  and  wealthy.  Sweynheim 
and  Pannartz,  Grermans  who  settled  in  Rome,  and  there 
printed  many  beautiful  editions  of  the  Latin  Ciasssics, 
presented  a  petition  to  the  Pope,  in  1471,  which  contains 
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tibe  Mowing  paMi^e:--^  We  were  tiie  first  of  tbe 
GarnoBs  who  introdnoed  this  art,  wtth  vast  labour  and 
cost,  into  your  lio&iefli'  territoriet,  in  the  time  of  yoiur 
pvedeoesior;  aad  eBooureged  by  our  example,  other 
priBten  to  do  the  same.    If  yov  pernee  the  caialogiio 
of  the  werks  piinled  by  us,  yov  will  admire  how  aivl 
viiere  we  could  proewe  «  aaffieient  quaatity  of  paper, 
ar   eren  mgpa,  lor  anak  a  nimdier  of  volumes.    The 
total  of  these  books  amomta  to  12,476 — a  predigtow 
Iwap— and  intctoafale  to  us  yow  holiness*  printers,  by 
veaaon  of  those  msold.    We  are  no  longer  aUe  to  bear 
the  great  eipense  ef  honae^eepiBg^  finr  want  of  buyers  I 
df  which  there  cannot  be  a  more  flagiant  proof  than  that 
oer  house,  though  otherwise  spadous  enough,  is  fiill  of 
qmre4)ooks,  but  Toid  of  e^oy  necessary  of  life." 

For  soBse  yeaa  after  the  wTentoi  of  printing,  many 
of  tibe  ingeniousy  learned,  and  enterprisbg  men  who  de- 
moted themsdves  to  the  new  art  wtuch  was  to  change 
the  &ce  of  society,  were  ruined  becanse  they  could  not 
aell  che^y  unleas  tife^  printed  a  considerable  number  of 
abook;  and  there  were  oiot  readecs  enough  to  takeoff 
the  stock  which  ihej  thus  accunvilated.  In  lime,  how- 
ever, as  the  fftdlilies  &r  acqaiiing  knowledge  which 
printing  affintled,  created  many  readers,  the  trade  of 
frating  books  beeaae  one  of  less  general  risk,  and  dealers 
in  titerature  could  i^brd  more  and  woare  to  diq^ease 
with  individual  patreoage,  and  rdy  upon  the  public 
demand. 

It  has  been  said,  tibat  ^'the  bentof  dvilization  is  to 
■ttke  good  things  cheap.^  There  can  be  ao  doubt 
whatever  th^  in  all  the  prooesaes  in  which  acienoe  is 
apjriied  the  artic^  produced  ip  not  only  made  better,  but 


^MMiper ;  «nd  the  more  <<  the  bent  of  dyilizati<Hi''  leads 
te  aa  eK4en8]<m  of  demand,  the  more  will  scientific 
iaK>wiedge  and  the  diyiaion  of  labour  be  called  into  em* 
|ilojrmeiit.  But  this  is  peculiarly  the  case  in  all  copying 
processes,  among  which  printing  is  the  foremost.  If  a 
inedal  be  executed  for  the  use  of  one  person  only  y— that 
iiy  if  the  whole  expense  of  making  the  die  be  borne  by 
iOBe  ImprasMoii^mtiiedie,-— the  cost  of  one  medal  mtat 
be  very  great.  But  if  many  thousand  copies  of  that 
flMdal  be  required,  as  was  the  case  when  the  British 
coldiers  who  had  been  present  at  the  victory  of  Waterloo 
Meh  reeeived  a  medal,  the  cost  of  the  die,  as  apportioned 
to  each  medal,  is  scarcely  anything.  Now,  instead  oif 
Ihe  die  being  executed  in  an  inferior  manner,  when 
twenty  thousand  impresnons  are  to  be  taken  from  it,  it 
li  ffobaUe  that  the  workmanship  will  be  very  superior 
to  that  of  the  die  which  is  only  to  produce  one  medal ; 
for  ihe  ^OM^eraHoB  of  numbers  allows  a  larger  sum 
#e,  be  expended  in  the  first  cost  of  the  die,  without  the 
pHoe  of  each  impression  being  s^isibly  affected  by 
that  oost.  It  IB  the  same  with  the  leopying  iM*ooes8  of 
printing. 

In  ihe  petitipa  of  Sweynfaeim  and  Pannartz  to  the 
Pope,  which  we  have  ali^dy  quoted,  one  passage  showa 
thikt  the  d^nand  for  paper,  which  had  been  created  by  the 
new  art  (^  ]»nntiiig,  was  supi^ed  with  difficd%.  *^  If 
fWA  'peruse  the  catalogue  of  the  works  printed  by  us,  yoa 
^11  admire  how  and  where  we  couM  procure  a  sufficient 
^quantity  of  pap^,  or  even  rags,  for  suxk  a  numb^  of 
volumes."  The  total  of  their  books  amounted  to  12,475 
volumes.  Now,  as  it  was  estimated,  ten  or  twelve  years 
ago,  that  the  paper  fitted  for  printing  and  writing,  mada 
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in  this  coontiy  yearlj,  amounts  to  more  than  Gfty  mil* 
lion  pounds,  or  ttoo  thousand  times  as  much  as  that  al» 
luded  to  by  the  German  printers,  we  may  well  make  it  a 
aabject  of  marvel  how  such  a  quantity  of  rags  can  be 
jobtained. 

In  early  times,  no  such  material  as  paper  was  known. 
Palm-leaves,  the  inner  bark  of  trees,  waxed  tablets  on 
which  letters  could  be  traced  by  a  sharp  point,  skins,  thin 
sheets  of  lead,  linen  cloth— all  were  used  as  thin  leaves 
on  which  writing  could  be  received ;  but  the  maceration 
4>f  rags  into  a  pulp,  and  the  manufacture  of  these  into 
thin  sheets  of  paper,  were  a  comparatively  modem  im^^ 
provemept. 

The  Egyptian  papyrttSj  much  used  for  this  purpose, 
was  a  kind  of  rush  or  reed  growing  on  the  banks  of  the 
Nile :  the  reed  was  formed  of  a  number  of  distinct  scales 

« 

or  sheathings ;  and  each  one  of  these,  when  carefully 
peeled  off,*  and  Aulher  prepared,  became  a  leaf  capable 
of  serving  as  paper.  The  early  transcribers  did  not  form 
the  leaves  into  a  book,  but  sewed  them  edge  to  edge^ 
and  coiled  them  up  into  a  roll.  The  bamboo,  and  other 
species  of  plants  somewhat  similar  in  character,  were 
used  by  other  nations  as  paper,  when  separated  into  thin 
pellicles. 

The  use  of  parchment  and  vellum  was  a  later  stage. 
The  former  of  these  two  materials  is  made  from  the  skin 
of  the  sheep,  and  the  latter  from  the  skin  of  the  young 
calf.  The  skins  are  stripped  of  their  wool,  and  then 
undergo  a  long  series  of  processes,  in  which  they  are 
scraped  and  washed  many  times,  until  reduced  to  the 
state  of  a  very  fine  smooth  filament.  Vellum  has  the 
same  general  character  as  parchment,  but  is  finer  and 


PAPEB-HAKIK6.  13 

better.  In  the  early  days,  when  a  skin  of  parchment  was 
regarded  as  a  valuable  commodity,  transcribers  used  oc^ 
casionally  to  scratch  or  rub  out  a  writing  on  parchment, 
for  the  purpose  of  writing  something  else  in  its  piace. 
Many  old  parchments,  now  containing  monkish  legends, 
are  believed  to  have  once  contained  something  much 
tnore  valuable,  written  in  ages  long  anterior.  Indeed  it 
is  said  that  the  writing  materials  employed  by  the  trans- 
cribers of  the  middle  ages  included  a  peculiar  kind  of 
knife,  which  was  employed  to  scratch  out  the  writing  oil 
some  old  parchment  manuscript ;  the  parchment  was  then 
rubbed  over  with  the  pumice-stone  to  prepare  it  for  being 
again  written  on.  The  parchments  so  re-written  were 
called  *^ palimpsestB  ;*'  and  in  some  curious  specimens, 
where  the  fonner  writing  was  not  wholly  efiliced,  it  can 
be  perused  distinct  from  the  more  modem  writing. 

The  cheap  rate  at  which,  in  modem  times,  paper  can 
be  made  from  rags,  otherwise  useless,  has  rendered  all 
such  proceedings  unnecessary ;  and  we  may  now  watch 
the  very  curious  train  of  processes  whereby  this  paper  is 
made. 

The  material  of  which  the  leaves  of  the  book,  now  in 
the  reader's  hand,  were  formed,  existed,  a  few  months 
ago,  perhaps  in  the  shape  of  a  tattered  irock,  whose 
shreds,  exposed  for  years  to  the  sun  and  wind,  covered 
the  sturdy  loins  of  the  shepherd  watching  his  sheep  on 
the  plains  of  Hungary ; — or  it  might  have  formed  part 
of  the  coarse  blue  shirt  of  the  Italian  sailor,  on  board 
some  little  trading  vessel  of  the  Mediterranean ; — or  it 
might  have  pertained  to  the  once  tidy  camicia  of  the  neat 
Btraw-plaiter  of  Tuscany,  who,  on  the  eve  of  some  fes- 
tival, when  her  head  was  intent  upon  gay  things,  con- 

b3 
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demned  the  gannciit  to  tke  rag-steM^aat  of  Legbora; 
or  it  flught  faare  constitBted  the  oosne  coyering  of  tha 
iodc  bed  of  the  £mner  of  Stanmj^  or  oaee  looked  bright 
in  the  damask  table-ekith  of  the  buj^i  of  Hamburgj; 
-««r,  lastly,  it  might  have  been  awept^  new  and  anwora, 
«(it  of  the  vast  eoUeetioii  of  the  ahreda  and  paAches^  the 
liistian  and  bnduam,  of  a  LMidoii  taikr^ — or  might  ha?« 
accompanied  every  revolntioBi  c^  a  faataonaUe  coat  in  the 
aksjpe  of  liaing^-having  travelled  fren  St.  Jiunes's  to 
8t  Giles's — ^firom  Bond  Street  to  Monmouth  Street— 
fimn  Bag  Fair  to  the  Dublin  Liberty — ^till  men  disowned 
the  vesture,  and  the  kennel-sweeper  claimed  its  misenUe 
remains.  In  eadi  or  all  of  these  Ibrms,  and  in  hundreds 
more  which  it  woald  be  useless  to  describe,  this  pqier  a 
abort  time  since  mi^t  have  existed. 

The  FBgs  of  our  own  country  da  not  furnish  afifthpart 
of  whatweconsnmeindiemaQufaotureefpeper.  France, 
Holland,  and  Belgium  prohibtt,  under  severe  peaaltiesy 
the  exportation  of  sags,  because  they  require  them  £or 
their  own  kmg-estabHshedmaaiuiactories.  Spun  and  Por- 
tugal also  prohibit  their  exportation.  Italy  and  Germany 
fumidi  the  principal  suppfies  of  linen  rags,  both  to  Great 
Britain  and  the  United  States.  They  are  exported  from 
Bremen,  Hambuig,  Bostock,  Ancona,  Legh(»n,  Mes- 
nna,  Palermo,  and  Trieste.  They  arrive  in  our  ports  in 
doaely  packed  begs,  containing  each  about  fburhundredr- 
weight,  which,  according  to  the  reiqpeetive  qualities  of 
the  rag,  are  marked  S  PFF,  SPF,  FF,  FX,and  FR 
There  aare  many  varieties  of  rag  even  in  these  divisions; 
and  their  qualities  are  pietty  dear  indications  of  ihe  state 
of  comfort  and  cleanliness  in  particular  districts  and  ooua- 
tries»    The  linen  rags  of  England  are  generally  very 


<deBn,  and  require  little  washing,  «nd  no  bleaching, 
before  they  are  ground  into  pulp ;  die  Sicilian  rags,  oa 
liie  contrary,  are  originally  so  dirty,- that  Ihcy  are  washed 
in  lime  before  they  are  fit  for  the  foreign  market.  The 
giieater  portion  of  the  rags  from  the  north  of  Europe  are 
so  daric  in  thehr  colour  and  so  coarse  in  their  texture,  <liat 
it  is  difficult  to  imagine  howdiey  could  have  formed  pert 
of  any  inner  garments ;  while  those,  on  the  other  hand, 
which  are  <»Ueeted  at  home,  evidently  belong  to  a 
people  who  are  clothed  in  ^'  fine  linen  "  ejery  day. 

In  a  rightly  managed  paper-mill  no  substance  but  rags 
enters  into  the  composition  of  first-class  paper.  Dis- 
h(»iest  manufacturers  have,  indeed,  employed  plaster  ni 
Paris  in  large  quantities ;  but  we  believe  the  praclsce  is 
very  generally  discontinued.  Many  experiments  hove 
been  made  upon  substances  proposed  as  substitutes  for 
rags  in  the  manufacture  of  paper.  The  bark  of  the  wil* 
kw,  the  beech,  the  aspen,  the  hawthorn,  and  the  lime, 
have  been  made  into  toioodble  paper ;;  tiie  tendrils  of  the 
vine,  and  the  stalks  of  the  nettle,  tfce  maQow,  and  the 
tinstie,  have  been  used  fin*  a  similar  purpose ;  the  bine 
of  ear  ewn  hops,  It  is  affirmed,  will  produce  paper  enough 
for  the  use  of  England ;  and  sevend  patents  have  been 
granted  for  making  paper  of  straw.  The  process  of 
bleaching  the  coarser  rags,  so  as  to  render  them  fit  far 
die  purposes  to  which  only  tiiose  of  the  finest  qualities 
were  formeriy  applied,  will,  however,  render  the  use  of 
these  inferior  substances  unnecessary  for  many  years. 
But  the  time  may  probably  come  when  we  shall  obtain 
no  rags  from  other  countries.  The  advance  of  a  people 
in  civilization  has  not  only  a  tendency  to  make  the  supply 
ai  rags  abundant,  but,  at  tiie  same  time,  to  increase  the 
demand  for  rags.  The  use  of  machinery  in  mMiufectures 
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reiidas  clothing  cheap ;  the  cheapness  of  clothing  causes 
its  coosumptioQ  to  increase,  not  only  in  the  propordoa 
of  an  incressing  population,  but  by  the  scale  of  individual 
expenditure ;  the  stock  of  rags  is  therefore  increasing  in 
the  same  ratio  that  our  looms  produce  more  linen  and 
cotton  doth.  But  dien  the  increase  of  knowledge  run» 
la  a  parallel  line  with  this  increase  of  comforts ;  and  the 
increase  of  knowledge  requires  an  increase  of  books. 
The  principle  of  publishing  books  and  tracts,  to  be  read 
by  thousands  instead  of  tens  and  hundreds,  has  caused  a 
laige  additkm  to  the  demand  for  printing-paper. 

Paper-mills  (in  the  south  of  England)  are  set  in  mo* 
iaoa.  by  water-power, — that  is,  they  are  placed  upon 
some  small  stream,  whidi,  being  dammed  up,  sets  the 
wheels  in  motion,  as  in  a  flour-mill.  In  the  north  of 
England,  where  ooai  is  abundant,  paper-mills  employ 
steam-power ;  and  ip  the  present  mode  of  manufacturing 
paper,  in  which  heat  is  essential,  it  is  probable  that  the 
article  can.  be  produced  at  a  lower  rate  by  this  process. 
A  paper-mill  moyed  by  water-power  is  generally  a  yeiy 
agreeable  object.  It  is  in  most  instances  situated  is 
some  pretty  yalley,  through  which  the  little  river  glides ; 
— and  as  it  is  important  that  the  water  (which  is  not  only 
employed  for  turning  the  wheels,  but  for  conver^g  the 
rags  into  pulp)  should  be  of  the  purest  quality,  the 
stream  is  generally  one  of  those  transparent  ones  which 
are  so  common  in  England — ^now  bubbling  over  pebbly 
shallows,  and  now  sleeping  in  quiet  depths. 

The  first  process  in  paper-making  is  strang^y  in  con- 
trast with  the  general  appearance  of  cleanliness  which 
distinguishes  a  paper-mill.  In  a  long  room,  filled  with 
dust,  are  several  women  employed  in  sorting  and  cuttmg 
rags.    Each  woman  stands  at  a  frame   or  table  whose 
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top  is  covered  with  wire :  on  her  left  is  a  quantity  of 
Tags;  on  her  right,  a  box  divided  into  three  compart- 
ments. On  a  part  of  the  table  an  upright  knife,  about  a 
foot  long,  is  fixed :  this  formidable  instrument  looks  like 
the  broken  blade  of  a  scythe.  It  is  the  business  of  the 
woman  to  sort  and  cut  the  rags.  She  spreads  a  few  on 
the  wire  frame  before  which  she  stands ;  and  as  she 
shakes  them,  a  great  deal  of  the  dirt  passes  through  the 
wire  to  a  box  beneath.  If  the  pieces  are  small  enough 
— and  they  are  required  not  to  be  larger  than  three  or 
four  inches  square — she  throws  each  juece  into  one  of 
the  compartments  of  the  box  on  her  right,  according  to 
its  quality.  If  a  piece  requires  to  be  cut,  she  draws  it 
across  the  blade  of  the  knife,  by  which  it  is  instantly 
divided.  She  is  particularly  careful  to  put  all  seams  by 
themselves ;  for  the  sewing  thread,  if  not  thoroughly 
ground,  would  produce  filaments  in  the  paper.  These 
operations  are  performed  with  great  rapidity.  An  activo 
workwoman  can  sort  and  cut  about  a  hundredweight  a 
day.  When  cut  and  sorted  the  rags  are  weighed,  and 
removed  in  bags  contidning  each  a  hundredweight 

In  looking  at  the  operations  of  the  rag-room,  the  first 
impression  of  the  visitor  is,  that  the  rags  which  he  sees 
are  for  the  manufacture  of  the  coarse  brown  paper  which 
is  used  for  so  many  commercial  purposes.  He  cannot 
believe  that  the  dingy  bits  of  linen  cloth,  many  of  them 
originally  of  the  colour  of  a  sack,  should  become  that 
beautiful  fabric,  a  sheet  of  white  paper.  But  so  it  is. 
This  wonderful  change  is  gradually  brought  about  by 
very  certain  and  simple  processes.  We  leave  the 
sorting-room,  and  are  conducted  to  a  shed,  in  which 
there  are  several  large  square  chests  filled  with  rags* 
We  see  the  muddy-looking  mass  heaving  up  and  some^ 
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what  ttgitsted.   Steam  is  being  admitted  into  the  cbesti ; 
and  here  thej  are  boiled  with  lime  for  a  few  hoon.     At 
the  end  of  that  period  they  are  still  very  discoloured ; 
hot  the  inezperienced  obsenwr  begins  to  have  hopes  that 
tfwy  may  at  least  serve  for  whited-broum  paper.    From 
die  washing^shed  we  are  oondocted  into  an  upper  room 
ID  (he  mill.    Wo  hear  a  deafening  noise,  and  see  that  it 
is  prednoed  by  the  movements  of  a  large  horiaontai 
n^eel,  which  is  eomiected  with  several  ovai  dsterns,  or 
troughs,  dbont  tea  feet  long,  and  four  or  five  feet  braad. 
Hieae  troughs,  and  the  machhiery  within  them,  aretech- 
lucally  called  JBi^gmeB :  their  uses  ere  most  importaiit  in 
the  manufacture.    Previous  to  their  introduction  into  this 
country,  which  was  about  seventy  years  ago,  the  rags 
were  first  waeiied  by  hand ; — ikkm  {^aoed  wet  in  close 
vessels  till  they  became  half-rottoi ; — and  after  the  fibfe 
was  thus  nearly  destroyed,  they  were  reduced  to  palp^ 
ttther  by  hammers  in  a  mortar  or  by  a  cyMnder  grinding 
l^ainst  tiie  aides  of  a  circular  wooden  bowl.    All  these 
operations  were  sbw  and  expensive,  and  very  destructive 
of  material.    In  tiiese  engines,  which  wash,  tear,  and 
beat  die  rags,  every  particle  is  preserved ;  and  tiie  M^hele 
process,  by  the  aid  of  madnneiy  in  making  the  sheet,  is 
so  rapid,  that  a  bag  of  rags  may  easily  leave  the  port  of 
Hamburg  on  the  first  of  the  month,  and  be  converted  into 
paper-r-nay,  printed  upon  and  distributed  through  die 
Umted  Kingdom  by  the  first  of  the  fbllo^nng  month. 

Into  one  of  these  engines,  then,  the  boiled  rags  are 
first  placed  to  be  washed.  If  the  white  linen  rags  of 
England  only  are  used,  they  are  not  bmled,  but  are  at 
once  placed  in  the  washing-engine.  The  fbllowing 
wood-<nxt  may  assist  the  description :— 
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A  If  the  troughi  ten  feet  long,  four  and  a  iialf  feet  broad, 
and  two  and  a  quarter  feet  deep.    It  is  made  of  wood, 
lined  with  lead.     B  is  a  longitudinal  diTiaion  of  the 
engine ;  C  is  an  iron  roller,  twenty-two  inches  in  dia- 
meter, and  twenty-six  inches  wide.    D  is  an  apparatus 
for  conreying  pure  water  into  ^e  trough,  and  for  carry- 
ing off  the  foul  water.    The  roller  hemg  iet  in  motion, 
about  a  hundredweight  of  rags  are  put  into  the  trough, 
and  as  much  water  is  let  in  as  will  raise  the  whole  to 
witlun  an  inch  or  two  of  the  brim.    The  roller  is  not  a 
plain  cylinder,  but  its  surface  presents  a  number  of  bars, 
or  knives,  projecting  more  than  an  inch  radially  from 
its  axis ;  and  beneath  the  roller  is  a  plate  composed  of 
ban,  or  knives,  of  the  same  kind  as  those  of  the  roller. 
When  the  roller  commences  its  revolutions,  of  which  it 
makes  about  160  in  a  minute,  the  rags  are  carried  with 
great  rapidi^  through  the  knives ;  and  as  the  roller  is 
depressed  upon  the  plate,  or  elevated,  are  the  rags  drawn 
out,  or  bruised,  or  cut,  as  may  be  required.    Above  the 
roller  is  a  cover  (not  shown  in  the  cut),  in  which  are 
two  firames  of  wire  doth,  communicating  with  the  pipes 
at  D.    When,  therefore,  the  whole  mass  is 'in  a^tation, 
the  rags,  after  passing  through  the  knives  of  the  roller 
and  the  plate,  are  carried  up  the  inclined  plane  of  the 
division  E ;  and  the  foul  water,  passing  through  the 
frames,  is  removed  by  a  pipe  at  D,  while  a  clear  stream 
is  continually  pouring  in  from  the  same  point.    In  this 
way  the  rags  are  bruised  down,  and  washed,  in  Ihe  first 
engine.    After  this  operation  has  been  continued  for  a 
sufficient  time,  the  water  is  let  off;  and  the  cleansed 
knass  is  removed  to  a  press,  for  the  purpose  of  driving 
out  the  greater  part  of  the  water  which  remains  in  it. 


PAPSB-MAKnrG.  21 

In  &is  state,  the  foreign  rags,  though  not  white,  are 
clean,  and  have  somewhat  the  colour  of  the  cloth  called 
brown  hoUand.  The  process  of  bleaching  reduces  every 
description  of  linen  rag  to  a  uniform  whiteness ;  and  if 
the  operation  is  properly  conducted,  the  quality  of  the 
fabric  is  uninjured.  The  rags,  being  removed  from  the 
press,  are  placed  in  a  receiver  or  chamber  made  of  wood, 
from  which  the  external  air  is  carefully  excluded.  Into 
this  chamber  are  conveyed  pipes,  communicating  with  a 
retort,  in  which  chlorine  is  formed,  by  the  application  of 
heat  to  a  due  proportion  of  manganese,  common  salt, 
and  sulphuric  acid.  This  part  of  the  process  is  completed 
in  a  few  hours.  The  rags  are  now  white ;  but  they  have 
an  intolerable  smell.  The  subsequent  operations  of 
washing  and  bruising  entirely  purify  them. 

From  the  gas  chamber  the  rags  are  again  conveyed  to 
the  washing-ei^ne,  where  they  are  driven  round  as  be- 
fore, till  the  chlorine  is  thoroughly  forced  out  of  them. 
They  are  tiien  let  off  into  the  beating-engine,  which  ia 
of  the  same  construction  as  the  washing-engine,  except 
that  the  knives  of  the  roller  and  the  plate  are  closer  toge- 
ther, and  that  the  roller  here  is  moved  witii  more  rapidity. 
In  the  washing-engine  the  motion  of  the  rollers  produces 
a  harsh  growling  sound — in  the  beating^ngine  the  noise 
is  that  of  a  loud  humming,  which  is  not  unpleasant. 
Having  been  ground  for  several  hours  in  this  machine, 
the  rags  assume  the  beautiful  appearance  of  pulp.  In 
this  state  the  preparation  somewhat  resembles  milk.  In 
this  engine,  the  size^  which  is  prepared  from  pieces  of 
sheep-skins,  and  other  animal  substances,  is  sometimes 
introduced.  In  writing-paper  the  size  is  applied  after 
the  sheet  is  made* 
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From  the  hst  engiae  the  pulp,  mom  completelj  reailf 
to  be  formed  into  paper,  is  conveyed  bj  a  valva  to  the 
dieat.  This  is  a  large  dreialar  vessel,  whieh  wiU  ooatun 
several  engines^full  of  pulp,  teefanicaUy  called  i^^,  Tba 
diest,  which  we  shall  presently  describe  in  connexion  wsth 
the  paper-madkme,  is  twelve  feet  in  diameter  by  five  in 
ilepth.  An  agitatcr  constantly  revolves  nwnd  it|  by 
wbich  the  stuff  is  kept  from  sinking. 

We  are  now  arrived  at  <iiat  stage  of  the  pnoeass  in 
wUch  (be  sheet  of  paper  is  to  be  fScmaied  out  of  the  staff 
thus  prepared.  In  soaoe  cases  the  sheet  is  made  hf 
band  In  a  mould ;  in  others,  by  maehineiy.  The  paper 
ef  the  present  volume  is,  Mke  most  other  pritttttgsrpapery 
made  by  tiie  machine.  But  as  a  great  deal  of  paper  is 
still  made  by  hand,  it  idU  be  right  that  we  sfaoidd  briefiir 
describe  that  operatien. 

A  irat  is  supplied  with  itiiff^  frem  the  chest  already 
described ;  and  that  stuff  is  kept  vinu  by  a  copper 
within  the  vat,  to  which  heat  is  comttunieated  by  i» 
steara-jNpe.  It  is  ako  agitated  bf  macfainery  wtthia. 
The  woriunan  forming  the  sheet,  who  is  called  a  '^  va|« 
■tan,*'  is  pretfided  with  two  moulds.  Theye  are  slight 
frames  of  wood,  covered  wilii  fine  wire.  Fittbig  to  eadi 
aaottld  is  a  deckel,  or  moveaye  xaised  edging,  "wluehi 
detamiines  the  size  4if  the  sheet  The  vatman,  putting 
the  deckel  on  one  of  the  moulds,  (tips  it  vcrticJly  into 
Hie  stuff;  and  bringing  it  to  the  aor&oe  horisoBtaiiy,  oo» 
rered  wkh  pulp,  shakes  it  geaetly*  lit  must  be  avidral 
that  thisoperation  requiires  the  greatest  nicety,  b<^  itt 
determining  the  gen^vl  thickness  of  the  sheet  aod  in 
producing  it  of  a  uniform  thieknees  tiiroughout  TIm 
Tatman  then  pushes  the  mould  with  the^ieet  towai^  Us 


fellow-workmaa,  who  is  called  the  ^'ooucher;''  and, 
taking  ofF  the  deckel,  applies  it  to  the  second  mould,  and 
proceeds  as  before.  The  eoocher,  who  receives  the  first 
mould,  having  a  heap  of  porous  pieces  of  flannel  bj  his 
aide,  called  felts,  turns  the  mould  over  upon  a  felt,  upoa 
which  the  sheet  remains ;  and  placing  a  felt  on  the  sheet, 
he  is  ready  to  turn  over  another  from  the  second  mould. 
Thus  the  vatman  and  the  coooher  pioceed,  the  one 
moulding  a  sheet  of  paper,  and  the  other  placing  it  upon 
&lt,  till  they  have  made  six  or  dght  quires.  The  heap 
is  then  subjected  to  the  »cidoa  of  a  powerful  press.  The 
sheets,  after  this  piiessure,  have  acquired  sufficient  con- 
sistency to  enable  them  to  be  pressed  again  by  them- 
4Belves.  The  fehs  are  accoidingly  removed,  and  one  sheet 
being  laid  upon  another,  the  heap  is  subjected  to  a  mo* 
derate  pressure.  The  sheeti  are  next  parted ;  then  dried, 
five  or  six  together ;  next  rized  by  dipping ;  again  dried 
and  pressed ;  examined  to  throw  out  any  damaged  sheeti, 
or  to  remove  knots ;  and,  finally,  put  into  quires  and  reams* 

Passing  now  to  the  machine-made  paper,  it  may  be 
«aid  that  in  the  whole  range  of  madiinery  there  is,  per- 
baps,  no  series  of  oontrivanees  which  so  forcibly  address 
themselves  to  the  senses.  T^iere  Is  nothing  mysterious 
in  the  operation ;  we  at  once  see  the  beginning  and  the 
«nd  of  it.  At  one  extremiiy  of  the  kmg  range  of  wheels 
and  cylinders  we  are  shown  a  stream  of  pulp,  not  thicker 
than  milk  and  water,  flowing  over  a  moving  jjane ;  at 
iihe  other  extremity  the  same  stream  has  not  only  be- 
come perfectly  solid,  but  is  wound  upon  a  reel  in  die 
form  of  hard  and  smooth  paper.    This  is,  at  first  sight, 

miraculous  as  any  of  the  fancies  of  an  Arabian  tale. 
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Aladdin's  wonderful  lamp,  by  which  a  palace  was  built 
in  a  night,  did  not  in  truth  produce  more  extraordinary 
effiscts  than  science  has  done  with  the  paper-machine. 
A  visitor  feels  himself  compelled  patiently  to  watch  the 
process  for  a  long  time  before  the  mind  can  be  divested 
of  a  vacant  feeling  of  wonder,  and  prepared  to  under* 
stand  the  manifold  arrangements  by  which  these  extra* 
ordinary  efiects  are  produced. 

.  At  one  extremity  of  the  machine  is  the  chest,  full  of 
stuff  or  pulp.  We  mount  the  steps  by  its  side,  and  see 
a  long  beam  rolling  incessantly  round  this  capacious 
vessel,  and  thus  keeping  the  fibres  of  Imen,  which  look 
like  snow-flakes,  perpetually  moving,  and  consequently 
equally  suspended,  in  the  water.  At  the  bottom  of  the 
chest,  and  above  the  vat,  there  is  a  cock,  through  which 
we  observe  a  continuous  stream  of  pulp  flowing  into 
the  vat ;  which  is  always,  therefore,  filled  to  a  certun 
height.  From  the  upper  to  the  lower  part  of  this  vat,  a 
portion  of  the  pulp  flows  upon  a  narrow  wire  frame, 
which  constanUy  jumps  up  and  down  with  a  noise  re- 
sembling ^  cherry-clack ; — ^this  is  called  a  sifter.  Having 
passed  through  the  i»fter,  the  pulp  flows  still  onward  to 
a  ledge,  over  which  it  falls  in  a  regular  stream,  like  a 
sheet  of  water  over  a  smooth  dam.  Here  we  see  it  caught 
Upon  a  plane,  which  presents  an  uninterrupted  surface  oi 
five  or  six  feet,  upon  which  the  pulp  seems  evenly  spread, 
as  a  napkin  upon  a  table.  A  more  accurate  inspection 
shows  us  that  this  plane  is  constantiy  moving  onwards 
with  a  gradual  pace;  that  it  has  also  a  shaking  motion 
from  side  to  side ;  and  that  it  is  perforated  all  over  with 
Utde  holes — in  fact,  that  it  is  an  endless  web  of  the 
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finest  wire.  If  we  touch  the  pulp  at  the  end  of  the  plane, 
upon  which  it  first  descends,  we  find  it  fluid ;  if  we  draw 
the  finger  over  its  edge  at  the  other  end,  we  perceive 
that  it  is  still  soft — not  so  hard,  perhaps,  as  wet  blotting- 
paper, — ^but  so  completely  formed,  that  the  touch  will 
leave  a  hole,  which  we  may  trace  forward  till  the  paper 
is  perfectly  made.  The  pulp  does  not  flow  over  the 
sides  of  the  plane,  we  observe,  because  a  strap,  on  each 
side,  constantly  moving,  and  passing  upon  its  edges,  re- 
gulates the  width.  After  we  pass  the  wheels  upon  which 
these  straps  terminate,  we  perceive  that  the  paper  is 
sufficiently  formed  not  to  require  any  further  boundary 
to  define  its  size ; — the  pulp  has  ceased  to  be  fluid.  But 
it  is  yet  tender  and  wet ;  and  we  see  that  a  wire  cylin- 
der, which  presses  upon  its  surface,  leaves  a  succession  of 
lines  marked  upon  it  in  its  passage.  The  paper,  we  per- 
ceive, is  not  yet  completely  off  the  plane  of  wire :  before 
it  quits  it,  another  roller,  which  is  clothed  with  felt,  and 
upon  which  a  stream^  of  cold  water  is  constantly  flowing, 
subjects  it  to  pressure.  The  paper  has  at  length  left 
what  may  be  called  the  region  of  IFirc,  and  has  entered 
that  of  Cloth,  A  tight  sur&ce  of  flannel,  or  felt,  is 
moving  onwards  with  the  same  regular  march  as  the  web 
of  wire.  Like  the  wire,  the  felt  is  what  is  called  end- 
less— that  is,  united  at  the  extremities,  as  a  jack-towel  is. 
We  see  the  sheet  travelling  up  an  inclined  plane  of  this 
stretched  flannel,  which  gradually  absorbs  its  moisture. 
It  is  now  seized  between  two  rollers,  which  powerfully 
squeeze  it.  It  goes  travelling  up  another  inclined  plane 
of  flannel,,  and  then  passes  through  a  second  pair  of 
pressing-rollers.  It  has  now  left  the  region  of  cloth,  and 
has  entered  that  of  Heat,    The  paper,  up  to  this  poinf, 
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is  quite  formed;  but  it  u  firagple  and  damp.  It  is  in  tbe 
ftaie  in  whidi,  if  the  machinezy  were  to  stop  here,  as  it 
did  upon  its  fint  inyeniiony  it  would  require  (having 
been  wound  upon  a  reel)  to  be  parted  and  dried  as  hand- 
made paper  is.  But  in  a  few  seconds  more  it  is  subjected^ 
to  a  process  by  which  all  this  labour  and  time  are  saved. 
From  the  last  pair  of  elotk  pressing-rollers,  the  paper  is 
received  upon  a  small  roller,  by  which  it  is  guided  over 
the  polished  surfiice  of  a  large  heated  cylinder.  The  soft 
pulp  tissue  BOW  begins  to  smoke ;  but  the  heat  is  pro- 
portioned to  its  increasing  power  of  resistance.  From 
the  first  cylinder,  or  drum,  it  is  received  upon  a  second, 
considerably  largm*,  and  much  hotter.  As  it  rolls  over 
this  polished  surface,  we  see  all  the  roughness  of  its  ap» 
pearance,  when  in  the  doth  region,  gradually  vamshing. 
At  length,  having  passed  over  a  third  cylinder,  still 
hotter  than  the  second,  and  having  been  subjected  to  the 
pressure  of  a  blanket,  which  confines  it  on  one  side,  while 
the  cylinder  smooths  it  on  the  other,  it  is  caught  upon 
the  last  roller,  which  hands  it  over  to  the  reel, — ^the  per- 
fect substance  which  the  reader  now  holds  in  lus  hand. 
But  there  is  no  division  in  the  paper  thus  formed ;  it  is 
an  uninterrupted  roll  of  yard  upon  yard,  which  has  no  ne- 
oessaiy  termination  but  the  power  of  reeling  it.  A  sup- 
plementary machine  receives  it  off  the  reel ;  and  as  it 
mounts  upon  the  drum  a  circular  knife  cuts  it  into  two 
breadths ;  while,  having  descended  to  a  lower  pointy  a 
aeries  of  sharp  teeth,  which  strike  agamst  it  vnthin,  di- 
yide  it,  by  a  stroke  of  invariable  regularity,  into  the 
requbite  lengths.  The  sheet  of  paper  is  now  made. 
The  process  is  as  rapid  as  it  is  beantiiul ;  for,  fit>m  the 
commencement  of  the  process,  when  the  pulp  flows  out  of 


the  tat  npcrn  the  web  of  wire,  till  the  pAper  into  wliiob 
It  IS  fomed  is  reoeiyed  npoA  the  reel,  somewhat  less  time 
tban  two  mimites  is  ooeapied^  The  web  of  wire  trardtf 
III  ft  nrte  which  intxfocoi  twenQr^ve  superficial  feet  of 
Jtip&  per  miiiiite. 

In  lill  machinery  whieh  iaket  the  pkce  of  handiwovk 

ikife  ttost  be  eertahi  points  of  raRmbknce  or  of  cou* 

init  between  the  one  process  and  the  other,  which  are 

iuttmotive  to  examine.    Up  to  the  formation  x)f  the  pidp 

or  stuffy  the  process  of  peper-^makii^  is  the  same,  as  we 

hirve  aeen,  whether  the  pnlp  it  to  be  oonrerted  into 

pKper  by  hand  or  by  machinery*    The  yatman  dips  hii 

iMdd  into  the  yat,  and  prodoces  a  wcdi  sheet  of  paper^ 

of  nntform  thickness,  by  that  delicacy  of  touch  whosti 

perfection  constitutes  the  best  wockmaa     But  as  tide 

xegnladty  essendally  depends  upon  manoal  dexterity^ 

it  most  neoessarily  be  incomplete.     It  may  vary  with 

ilie  health  of  the  workman ;  witii  the  temperature  m 

tritieh  he  is  placed;  wl&  thetime  of  day  at  which  he 

libomti.    In  the  machine  the  ihidcness  of  the  paper  la 

iH^^ulated  by  the  quantity  of  staff  which  is  allowed  to 

flow  eut  of  the  chest ;  and  an  that  is  required  to  render 

this  thickness  inyariaUe,  is  an  invariable  speed  in  the 

motion  of  the  machine.    If  the  web  of  wire  travel  at  ft 

iMe  that  will  make  twenty^ve  feet  of  paper  a  minatey 

tflid  the  chest  discharges  (we  will  say)  ^ye  gallons  of 

ifdff  in  the  same  period,  there  ean  be  no  change  in  the 

Uddkness  of  the  sheet.    But  let  the  machine  move  inth 

g^teater  speed, — let  the  web  travel  at  dke  rate  of  making 

thirty  feet  m  a  minute,  while  the  chest  still  dischargee 

oiily  five  gallons  of  stuff^-^-and  the  paper  will  be  thinnsf 
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by  one-fifth.    Again,  let  the  pace  of  the  machine  be  un« 
altered,  but  let  the  cheat  discharge  ten  gallons  instead  of 
fire  in  the  minute,  and  it  is  manifest  that  the  thickness 
of  the  sheet  will  be  doubled.    So  fiv  the  machine  bas. 
an  advantage  over  the  workman.    It  goes  on  to  copy 
his  movements.  As  the  water  drains  dirough  the  web  of 
wire  in  its  onward  passage,  leaving  the  pulp  upon  tbe 
aorfaoe,  the  machine  imitates  the  action  of  the  vatman, 
who  holds  his  moold  for  a  space  over  the  vat ;  and  as  he 
gently  shakes  the  mould  to  distribute  the  pulp  erenly  over 
its  surface,  so  has  the  web  a  shaking  motion,  from  side  to 
aide,  to  produce  the  like  efiect.    The  vatman  loses  none 
of  his  material ;  for  every  particle  of  unused  fibre  returns 
through  the  mould  into  the  vat,  with  the  sized  water, 
with  which  the  stuff  is  often  prepared :  the  maclune  is 
equally  economical; — ^for  all  that  drains  through  tbe 
wire  web  is  collected  in  a  cistern,  where  the  web  returns, 
and  is  lifted  up  and  discharged  again  into  the  vat.    As 
tiie  vatman  also  defines  the  size  of  his  sheet  by  the  deckeL 
iittmg  to  the  mould,  so  the  deckel-straps  of  the  machine, 
constantly  moving  onward,  and  pressing  tightiy  upon  tbe 
edges  of  the  moving  pulp,  regulate  its  width.    In  hand- 
made paper  that  sort  which  is  technically  called  laid, 
that  is,  marked  with  lines,  receives  this  appearance  from 
wires  crossing  the  web.    The  same  appearance,  if  it  be 
thought  desirable,  is  imparted  in  the  machine  by  a  wire 
cylinder,  called  a  '^  dandy."    The  coucher,  whose  func- 
tions we  have  already  described,  removes  the  sheet  made 
in  a  mould  from  the  vatman,  and  places  it  between  two 
felts.    Tbe  same  absorption  is  caused  in  the  machine,  by 
the  sheet  travelling  over  a  large  felted  surface,  and  pass- 


ing  between  felted  rollers.  These  rollers,  be  it  observed^ 
do  the  work  also  of  the  pressure  to  which  the  hand-ooade 
paper  is  subjected  before  it  is  dried. 

So  far  the  operations  of  making  paper  by  hand  and  by 
machine  have  a  certain  general  resemblance.  But  here 
the  parallel  ceases.  The  beautiful  contrivance  of  drying 
and  smoothing  the  sheets  by  hot  cylinders  is  a  modem 
application  to  the  machine;  and  it  certainly  gives  the 
process  a  perfection  which  is  unattainable  in  the  system 
of  drying  each  sheet,  either  by  exposure  to  the  atmos- 
pheric air  or  to  steam,  upon  poles.  Mr.  Fourdrinier, 
who  perfected  the  machine  as  far  as  making  the  paper 
upon  an  endless  web  of  wire,  and  pressing  it  in  various 
felts,  did  not  attempt  the  great  modem  improvement  of 
drying  the  sheets  without  removal.  Each  cylinder  is 
heated  by  steam,  from  a  pipe  communicating  witli  its 
hollow  part  within.  The  heat,  as  we  have  mentioned,  is 
gradually  imparted  to  the  paper.  If  the  first  cylin- 
der which  receives  tlie  sheet  be  taken  at  the  tem- 
perature of  80**,  the  second  would  be  100°,  and  the  third 
120^ 

The  cutting-machine,  which  may  or  may  not  be  ap- 
plied to  the  paper-making  machine,  is  an  extremely 
beautiful  contrivance,  invented  by  Mr.  Edward  Cowper. 
Its  object  is  chiefly  to  save  material.  It  was  usual,  ^ter 
a  certain  quantity  of  paper  had  been  reeled,  to  cut  it 
through  while  upon  the  reel.  But  it  is  evident  that  the 
sheets  would  consequently  be  irregular  in  their  size,  so 
that  the  inner  part  of  the  roll,  when  cut,  might  be  an 
inch  or  two  smaller  than  the  outer  part,  according  to  the 
quantity  reeled. 

Mr.  Dickinson,  one  of  the  most  ingenious  and  sue- 
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eenfal  numufacturera  of  paper  in  the  kingdom,  has  con- 
structed machines  differing  essentially  from  those  of 
Fourdrinier's  invention,  as  regards  the  formation  of  the 
pulp  into  paper  upon  the  web  of  wire.  This  machine  is 
thus  briefly  described  in  Dibdin's  '  Bibliographical 
Decameron  :* — **  Mr.  Dickinson  employs  a  hollow  cylin- 
der, the  surface  of  which  is  pervious,  and  is  covered  with 
woven  wire ;  and  this  revolves  in  a  vat  of  pulp,  though 
not  completely  immersed ;  but  by  the  axis,  which  is  a 
hollow  tube,  there  is  a  communication  from  some  in- 
ternal apparatus  to  a  pair  of  air-pumps,  and  by  their 
action  the  paper  is  formed,  and  made  to  adhere  to  the 
cylinder,  and  afterwards  detached  from  it  to  an  endless 
cloth,  which  conducts  it  to  the  pressing-rollers.  The 
pulp  for  this  machine  is  much  more  dilated  than  for  any 
other  mode  of  making  paper,  and  therefore  admits  of  the 
iibres  which  compose  it  being  longer,  which  has  a  bene- 
ficial effect  with  regard  to  the  texture  of  the  paper,  and 
renders  it  better  adapted  to  receive  a  clear  and  distinct 
impression." 

When  the  sheets  of  paper,  completely  formed  and  cut 
by  the  process  we  have  described,  are  taken  from  the 
machine-room,  they  are  subjected  to  a  very  careful  ex- 
amination. This  work  is  performed  by  young  women, 
whose  buuness  it  is  to  remove  eveiy  knot  or  speck  in 
each  sheet,  and  to  lay  aside  those  which  have  any  rent 
or  hole.  The  sheets,  thus  finished,  are  next  subjected, 
in  their  full  size,  to  the  action  of  a  powerful  press.  They 
are  then  cut  round  the  edges,  by  what  is  called  a  plough ; 
for  it  is  essential  to  the  beauty  and  regularity  of  printing, 
that  the  edges  of  the  paper  should  be  perfectly  smooth. 
The  open  sheets  are  then  counted  into  quires  of  24 
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sheets ;  then  folded  in  quires ;  then  put  into  reams  of  20 
quires;  then  pressed  in  reamB;  and^  lastly^  tied  up  in 
wrappers. 

We  have  already  mentioned  that  the  web  of  wire  in 
the  paper-machine  travels  at  a  rate  to  produce  twenty- 
five  su|)erficial  feet  of  paper  per  minute.  In  a  working- 
day  of  ten  hours,  15,000  feet  will  consequently  be  pro- 
duced. 
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XNGSAVSD  WOOI>-BLOCKS  AND  TYPES  ;   TYPX-FOUlTDIirO. 

FsoH  paper,  our  attention  may  fittingly  be  transferred 
to  the  means  whereby  printed  devices  or  characters  are 
impressed  upon  the  paper. 

Very  early  in  the  fifteenth  century, — somewhere 
between  1400  and  1430, — an  art  was  either  discovered 
or  introduced  in  Europe,  which  eventually  conducted  to 
the  more  important  art  of  printing  from  moveable  types. 
The  invention  to  which  we  allude  was  that  of  taking 
impressions  from  lines  cut  in  relief  on  blocks  of  wood. 
It  is  unnecessary  here  to  enter  into  the  details  of  a  long 
controversy  amongst  antiquaries,  as  to  whether  engraving 
in  wood  was  not  practised  in  Italy  a  century  earlier : — 
nor  into  the  multifarious  evidence  of  the  Asiatic  origin 
of  this  art.  It  is  enough  to  state,  that  it  is  established 
beyond  doubt  that,  in  the  first  quarter  of  the  fifteenth 
century,  engraving  on  wood  was  applied  to  the  multi- 
plication of  copies  of  designs  which  were  in  demand 
amongst  the  people  of  Italy  and  Germany.  This  de- 
mand, which  very  soon  called  into  existence  a  consider- 
able number  of  workmen,  was  addressed  to  two  objects 
of  a  very  opposite  character, — books  of  devotion,  and 
playing  cards.  The  representations  of  scunts  and  of 
Scriptural  histories,  which  the  limners  in  the  monasteries 
had  for  several  centuries  been  painting  in  then*  missals 
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and  bibles,  were  copied  in  outline ;  and  being  divested 
of  their  brilliant  colours  and  rich  gilding,  presented 
figures  exceedingly  rude  in  their  want  of  proportion,  and 
grotesque  in  their  constrained  and  violent  attitudes. 
But  they  were  nevertheless  highly  popular ;  and  as  the 
pictures  were  accompanied  with  a  few  sentences  from 
Scripture,  they  probably  supplied  the  first  inducement 
to  the  laity  to  learn  to  read,  and  thus  prepared  the  way 
for  that  diffusion  of  knowledge  which  was  to  accompany 
the  invention  of  printing  from  moveable  types.  Again, 
for  somewhat  more  than  a  century  preceding  the  period 
of  which  we  are  speaking,  playing-cards  had  become  the 
common  amusement  of  the  noble  and  wealthy.  The 
cards,  like  the  missals,  called  forth  the  art  of  the  limner ; 
and  the  king,  the  knight,  and  the  knave  (the  characters 
of  the  early  cards),  were  rich  with  crimson  and  purple, 
oftentimes  painted  on  a  golden  ground.  Gambling,  like 
many  other  vices  and  follies,  descends  from  the  great  to 
those  below  them  in  the  social  scale;  and  it  is  easy, 
therefore,  to  conceive  that  the  followers  of  courts  and 
of  camps,  and  the  artisans  and  dealers  in  the  towns, 
seeing  the  amusement  which  their  superiors  derived 
from  these  painted  bits  of  paper  or  parchment,  woul4  be 
anxious  to  possess  the  same  means  of  excitement  in  their 
hours  of  idleness.  The  art  of  wood-engraving  was 
ready  to  supply  the  extended  demand  for  playing-cards. 
The  outline  of  the  figure  was  cut  in  relief  upon  a  block ; 
and.  the  coloured  parts  were  afterwards  added  by  the 
pencil.  In  Mr.  Singer's  elaborate  and  interesting '  His- 
tory of  Flaying  Cards'  there  are  many  fac-similes  of 
the  early  cards. 

It  appears  that  the  impressions  of  the  engraved  cards. 
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as  well  as  of  most  of  the  earlier  block-prints,  were  taken 
off  by  fiictioo.  This  is  the  mode  by  which,  even  at  the 
present  day,  wood-engravers  take  off  the  spedmen  jm- 
jNressions  of  their  woiks,  called  proois.  The  Chinese 
prodnoe  their  blodi-books  in  a  similar  manner,  without 
the  aid  of  a  press. 

In  the  oollecti<Ni  of  Earl  Spencer  there  b  a  rery  cu- 
rious print  from  a  wood-block,  representing  St.  Chris- 
topher carrying  the  infant  Saviour.  This  print  bears 
the  date  1423.  It  is  probably  not  the  earliest  specimen 
of  the  art ;  but  it  is  the  earliest  undoubted  document 
which  determines  with  preciaon  the  period  when  wood- 
engraving  was  generally  applied  to  objects  of  devotion. 
In  a  very  few  years  from  the  date  of  this  print,  the  art 
was  carried  onward,  as  we  have  mentioned,  to  a  more 
important  object — ^that  of  producing  a.^ooA  of  popular 
instruction.  The  Bible,  as  is  well  known,  could  only  at 
this  time  be  obtained  in  manuscript,  at  a  very  heavy 
cost ;  such  as  would  purchase  a  connderable  estate  in 
those  days.  It  was  thought  that  a  selection  of  subjects 
from  the  Bible,  with  appropriate  texts,  both  engraved 
upon  wood,  might  be  acceptable  to  tlie  common  people. 
Such  a  book  was  produced  somewhere  between  the  year 
1430  and  1450,  and  was  called  ^  Biblia  Pauperum  ' — the 
Bible  of  the  Poor.  This  very  rare  book  consists  of  forty 
leaves  of  small  folio,  each  of  which  contains  a  cut  in 
wood,  with  extracts  from  the  Scriptures,  and  other  illus- 
trative sentences.  It  was  followed  by  others  of  a  similar 
character,  the  most  remarkable  of  which  is  called  '  Spe- 
culum Salutis ' — the  Mirror  of  Salvation.  In  this  per- 
formance the  explanations  of  the  text  are  much  fuller 
than  in  the  'Biblia  Pauperum;'  and  it  is  remarkable 
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that,  in  one  of  the  editirnis,  part  of  the  text  is  obviously 
printed  from  blocks,  and  part  irom  moveable  types.  In 
addition  to  these  works,  wooden  blocks  were  also  used 
to  print  small  manuals  of  grammar,  called  Donatuses, 
whidi  were  used  in  schools. 

Imitating  the  manuscript  books,  the  first  printers 
chiefly  employed  the  wood-engraver  upon  initial  letters ; 
and  sometimes  the  pages  of  their  works  were  surrounded 
by  borders  which  contained  white  lines  or  sprigs  of  fo- 
liage upon  black  ground.  If  a  figure  or  group  of  figures 
was  introduced,  little  more  than  the  outline  was  first  at- 
tempted. By  degrees,  however,  endeavours  were  made 
to  represent  gradations  of  shadow ;  and  a  few  light 
hatchings,  or  white  dots,  were  employed.  All  cross- 
hatchings,  such  as  characterize  a  line  engraving  upon 
metal,  were  carefully  avoided  by  the  early  wood-cutters, 
on  account  of  the  difficulty  in  the  process.  Mr.  Ottley, 
in  his  *  History  of  Engraving,*  says  that  an  engraver  on 
wood,  of  the  name  of  Wohlgemuth  (who  flourished  at 
Nureroburg  about  1480),  '^  perceived  that,  though  difii- 
cult,  this  was  not  impossible ;"  and  in  the  cuts  of  the 
*  Nuremburg  Chronicle'  " a  successful  attempt  was  first 
made  to  imitate  the  bold  hatchings  of  a  pen-drawing." 
Albert  Durer,  an  artist  of  extraordinary  talent,  became 
the  pupil  of  Wohlgemuth ;  and  by  him,  and  afterwards 
by  Holbein,  wood-engraving  was  carried  to  a  perfection 
which  it  subsequentiy  lost,  till  its  revival  in  our  own 
country  by  Bewick.  For  more  than  a  century  and  a 
half  after  the  invention  of  printing  in  England,  as  well 
as  in  France,  Holland,  and  Gervamf,  wood-cuts  were 
profusely  employed  in  the  illustration  of  books.  Those 
who  have  seen  copies  of  the  original  editions  of  those 
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very  popular  English  works,  '  Holinshed's  ChrooicleB ' 
and  '  Fox's  Martyrs/  will  percetre  how  attraetive  and 
real!  J  instmctire  wood-Kiuts  were  considered  in  the  six- 
teenth and  early  in  the  seventeenth  oentnry. 

The  early  history  of  wood-engraving  deariy  points 
oat  the  successive  steps  in  the  perfection  of  the  art  of 
printing.  The  art  of  multiplying  copies  of  drawings  ex- 
isted in  Europe  very  early  in  the  fif^nth  century.  It 
might  have  originated  here,  or  it  mi^t  have  been  coj^ed 
from  the  Chinese ;  for  Marco  Polo,  nearly  a  century  ear- 
lier, had  seen  the  paper-money  of  this  people,  on  which 
^'  the  principal  officer,  deputed  by  the  Cham,  smears  with 
cinnabar  the  seal  conagned  to  him,  and  imprints  it  upon 
the  money,  so  that  the  figure  of  the  seal,  coloured  in 
cinnabar,  remains  impressed  upon  it."  However  this 
may  be,  the  use  of  carved  blocks  for  the  multiplication 
of  copies  of  playing-cards  said  devotional  pictures  gave 
birth  to  a  prindple  which  has  effected,  and  is  still 
effecting,  the  most  important  changes  in  the  world. 
These  devotional  pictures  had  short  legends  or  texts 
attached  to  them ;  and  when  a  text  had  to  be  printed  it 
was  engraved  in  a  solid  piece  as  well  as  the  pictnre. 
The  first  person  who  seized  upon  the  idea  that  the  text 
or  legend  might  be  composed  of  separate  letters  capable 
of  re-arrangement  after  the  impressions  were  taken  off, 
so  as  to  be  applied,  without  new  cutting,  to  other  texts 
and  legends,  had  secured  the  principle  upcm  which  die 
printing  art  was  to  depend.  It  was  easy  to  extend  the 
prindple  from  a  few  lines  to  a  whole  page,  and  from 
one  page  to  many,  so  as  to  form  a  book;  but  ikea 
were  seen  the  great  labour  and  expense  oi  catling  se 
many  separate  hUen  upon  small   pieces  of  wood  or 
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metal,  and  another  step  was  required  to  be  made  before 
tlie  principle  was  thonmgfaly  worked  out.  This  step 
consisted  in  the  ready  multipHcction  of  the  separate 
letters  by  casting  metal  in  moulds.  All  these  gradations 
wera  undoubtedly  the  result  of  long  and  patient  experi- 
ments carried  on  by  several  indiyiduab,  who  each  saw 
the  importance  of  liie  noti<Hi  they  were  labouring  to  work 
oat.  It  is  this  circumstance  which  has  giren  rise  to  in- 
terminable oontroyersies  as  to  the  inventors  of  printing, 
flome  claiming  the  honour  for  Coster  of  Haarlem,  and 
«ome  for  Guttenberg  of  Mentz. 

The  following  statement,  from  an  early  German 
Chronicle,  is  believed  to  be  pretty  exact  as  to  the  relative 
merits  of  those  concerned  in  the  matter  : — "  At  this 
time,  in  the  city  of  Mentz  on  the  Rhine  in  Germany, 
and  not  in  Italy,  as  some  have  erroneously  written,  that 
wonderful  and  then  unheard-of  art  of  printing  and  cha* 
racterizing  books  was  invented  and  devised  by  John 
Gutenberger,  a  citizen  of  Mentz,  who  having  expended 
almost  the  whole  of  his  property  in  the  invention  of  this 
art,  and  on  account  of  the  di£^ulties  which  he  expe- 
rienced on  all  sides,  was  about  to  abandon  it  altogether ; 
when,  by  the  advice,  and  through  the  means,  of  John 
Faust,  likewise  a  citizen  of  Mentz,  he  succeeded  m 
bringing  it  to  perfection.  At  first  they  formed  (t.  e.  en* 
graved)  the  characters  or  letters  in  written  order  on 
blocks  of  wood,  and  in  this  manner  they  printed  the 
vocabulary  called  a  '  Catholicon.'  But  with  these  forms 
(or  blocks)  they  could  print  nothing  else,  because  the 
characters  could  not  be  transposed  in  these  tablets,  but 
were  engraved  thereon,  as  we  have  said.  To  this  inven- 
tioa  succeeded  a  more  subtle  one,  for  they  found  out  the 
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means  of  cutdng  the  forms  of  all  the  letters  of  the  alpha- 
bet, whkh'thej  called  matrices,  from  which  again  they 
oast  characters  of  copper  or  tin  of  sufficient  hardness  to 
resist  the  necessaiy  pressure,  whidi  they  had  before  en* 
graved  by  hand.  And  truly,  as  I  learned  thirty  years 
once  from  Peter  Opilio  (Schoefiar)  de  Gr^tisheim,  dti- 
sen  of  Mentz,  who  was  the  son-in-law  of  the  &rat  in-* 
rentor  of  this  art,  great  difficulties  were  experienced  after 
the  first  invention  of  this  art  of  printing,  for  in  printing 
the  Bible,  before  they  had  completed  the  third  quarter^ 
nion  (or  gathering  of  four  sheets),  4000  florins  were 
expended.  This  Pet^  Schoeffer,  whom  we  have  above 
mentioned,  first  servant  and  afterwards  son-in-law  to  the 
first  inventor,  John  Faust,  as  we  have  said,  an  ingenious 
and  sagacious  man,  discovered  the  more  easy  method  of 
casting  the  types,  and  thus  the  art  was  reduced  to  tiie 
complete  state  in  which  it  now  is.  These  three  kept 
this  method  of  printing  secret  for  some  time,  until  it  was 
divulged  by  some  of  their  workmen,  without  whose  aid 
this  art  could  not  have  been  exercised;  it  was  first 
developed  at  Strasbourg,  and  soon  became  known  to 
other  nations.  And  thus  much  of  the  admirable  and 
subtle  art  of  printing  may  suffice — ^the  first  inventors 
were  citizens  of  Mentz.  These  three  first  inventors  of 
printing  (videlicet),  John  Gutenberger,  John  Fust,  and 
Peter  Schoefier  his  son-in-law,  lived  at  Mentz,  in  the 
house  called  Zum  Jungen,  which  has  ever  since  been 
called  the  Printing  Office." 

The  original  type  was  very  similar  to  that  which  is 
still  used  most  generally  in  German  books.  This  is  called 
the  Gothic  character,  while  the  ordinary  type  which  we 
employ  is  known  as  Roman.  It  derived  that  name  from 
the  first  printers  who  used  it.  namely,  Sweynheim  and 
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Pannartz,  who,  ia  1467,  executed  in  this  type  an  edition 
of  Cicero's  ^  Epistolae  Familiares/  at  their  office  in  Rome. 
The  Italic  type  was  the  invention  of  Aldus  Manutius, 
the  first  of  a  celebrated  family  of  printers,  who  employed 
it  not  as  we  do— very  sparingly  in  quotations,  but  in  the 
execution  of  a  series  of  small  classical  works  intended  for 
general  perusal.  The  object  which  he  had  in  view  was 
the  saving  of  space,  as  the  Italic  letters,  from  their  pe- 
culiarity of  form,  are  thinner  than  the  Roman  or  the 
Gothic.  It  is  said  that  in  this  character  Aldus  attempted 
an  imitation  of  the  hand-wridng  of  the  celebrated  poet 
Petrarch.  His  printing-office  was  established  at  Venice 
in  1490. 

The  original  attempts  to  preserve  the  whole  process 
of  printing  a  secret,  and  which,  no  doubt,  continued  for 
a  long  time  under  that  state  of  things  when  every  trade 
was  denominated  a  mystery,  led  to  the  union  of  the 
letter-founder  and  the  printer.  The  division  of  labour 
(the  progress  of  which  principle  is  at  all  times  slow) 
was  littie  understood  at  that  period,  when  the  weaver 
manufactured  his  own  loom,  and  the  farmer  constructed 
his  own  rude  plough.  Schoeffer,  one  of  the  first  Ger* 
man  printers,  was  also  the  first  letter-founder ;  and  he 
was,  moreover,  a  book-binder.  The  general  term  print- 
ing originally  included  every  process  necessary  for  the 
production  of  a  book,  from  cutting  the  punch  by  which 
the  matrix  is  sunk,  to  stamping  the  leather  which  covered 
the  ponderous  wooden  lids  of  the  treasured  folio. 

The  Englbh  printers,  from  Caxton  to  John  Day 
(who,  in  the  year  1567,  published  a  book  of  antiquities, 
in  which  he  says  that  tlie  Saxon  characters  were  cut  by 
himself),  were  all  letter-founders.  The  trades,  however, 
•fter  this  began  to  be  separated,  for  we  find  a  decree  of 
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die  Star  Chamber,  in  1637,  bj  whidi  it  is  ordered  tbat 
there  shall  be  four  founders  of  letters  for  the  kingdom, 
and  no  more.    The  provisions  of  this  absurd  and  op- 
pressiTe  decree  were  recognised    in   an  act  of  14th 
Charles  II.  (1674),  winch  again  restnuned  the  number 
of  master-founders  to  four;  and  by  the  ssune  act  the 
munber  of  printers  was  limited  to  twenty.     This,  how- 
ever,  was  only  a  provisioiial  act,  which  appears  to  have 
been  impoaable  of  exeention,  like  all  other  enactments 
which  are  directly  opposed  to  the  spirit  of  an  age.    The 
demand  for  knowledge  had  become  so  general  that  four 
founders  and  twenty  printers  were  quite  inadequate  to 
the  supply,  whatever  might  be  the  opinion  of  Charles  II. 
and  his  arbitrary  court.    The  supply  therefore  went  on. 
In  a  very  curious  book,  writtoi  by  Jose^^  Moxon,  a 
mathematical-instrument  maker,  who  also  applied  his 
mechanical  knowledge  to  the  art  of  letter-oitting,  we 
are  informed  that,  in  1686,  ^'  the  number  of  founders  and 
printers  were  grown  very  many,  insomuch  that,  for  the 
more  easy  management  of  typography,  the  operators  had 
found  it  necessary  to  divide  it  into  the  several  trades  oi 
the  master  printer,  the  letter-cutter,  the  letter-caster,  the 
letter-dresser,  the  compositor,  the  corrector,  the  press^ 
man,  the  ink-maker,  besides  several  other  trades  which 
they  take  into  their  asdstanoe,  as  the  smith,  the  joincar, 
&c."    Such  a  division  of  labour  indicates  the  natural 
progress  of  an  art  towards  perfection,  and  is  indeed  in 
itself  a  cause  of  that  perfection.    Mozon  says  that  letters- 
cutting  was  a  handy-work  at  that  time,  kept  so  concealed 
among  the  artificers  of  it,  that  he  coidd  not  learn  any 
one  had  tiMight  it  any  other.    Mozon  himself,  however, 
laid  down  mathematical  rules  for  the  formation  of  letters, 
but  he  does  not  appear  to  have  attempted  any  improvo- 
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ment  in  their  shape.  In  the  reign  of  Anne  we  imported 
most  of  our  type  from  Holland,  where  the  letter-founders 
had  sucoeeded  in  producing  much  more  beautiful  char 
xacters.  At  length,  however,  in  1720,  William  Caslon, 
an  engraver  of  gun-locks  and  gun-barrels,  having  the 
credit  of  being  a  most  ingenious  artist,  was  employed  by 
the  *  Society  for  Promoting  Christian  Knowledge  *  to  cut 
the  punches  for  a  fount  of  Arabic.  His  success  led  him 
to  enter  into  the  business  of  a  letter-founder,  in  which 
undertaking  he  was  assisted  by  Bowyer,  the  celebrated 
printer.  In  a  very  few  years  Caslon  had  rendered  the 
English  types  superior  to  any  in  Europe  ;  when  the  im- 
portation of  foreign  types  ceased,  and  the  founts  of  this 
ingenious  founder  became  in  demand  on  the  Continent. 
The  Caslon  foundry  is  still  continued  by  a  descendant  of 
the  same  name,  with  undiminished  reputation. 

The  different  sizes  of  types  which  are  cast  in  this 
country  are  very  considerable,  varying  from  the  smallest, 
called  **■  diamond,"  of  which  205  lines  are  contained  in  a 
foot,  to  those  large  letters  which  we  see  employed  in 
placards,  of  which  some  single  letters  are  three  or  even 
four  inches  high.  The  type  which  the  reader  is  now 
perusing  is  called  Bourgeois.  We  give  a  list  of  the 
names  of  these  letters,  with  a  scale  which  expresses  their 
proportions,  in  the  number  of  lines  which  each  occupies 
in  a  foot : — 


Double  Pica 
Paragon 
Great  Primer 
Ebiglifih 
Pica       .     . 
Small  Pica  . 
liong  Primer 


.  4U 

•  44$ 
.  51i 

•  64 

.  71i 

.  83 

.  89 


Bourgeois 

Brevier 

Minion 

Konpaieil 

Pearl     . 

Diamond 


102i 

112} 

128 

143 

178 

205 
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It  IS  coiuidered  that  the  early  printers  and  type» 
founders  were  very  imperfectly  acquainted  with  the  pro- 
per composition  of  metal  to  be  used.    Lead,  as  being  the 
most  flexible  metal,  was  principally  employed ;  but  then 
it  was  too  soft  for  durability,  and  a  portion  of  iron  was 
consequently  added.    Antimony  is  now  added  to  the 
lead,  instead  of  iron.    The  smallest-sized  types  requiring 
the  hardest  metal,  the  alloy  for  these  is  twenty-five  parts 
of  antimony  to  seventy-five  parts  of  lead ;  the  propor- 
tions are  varied  for  the  larger  sizes,  so  that  in  some 
only  fifteen  parts  of  antimony  are  used  to  eighty-five 
of  lead. 

In  type-founding  the  punch  and  the  matrix  are  im- 
portant implements.    The  punch  is  of  hardened  steel, 
and  exhibits  upon  its  hce  a  single  letter,  formed  by 
hammering  down  the  hollows,  and  filing  up  the  edges, 
when  the  metal  was  in  a  softened  state.     With  this  tool 
an  impression  is  struck  into  a  piece  of  copper,  about  one 
inch  and  a  quarter  long,  one-eighth  of  an  inch  deep,  and 
wide  in  proportion  to  the  size  of  the  type  to  be  cast. 
This  is  the  matrix ;  which,  after  the  die  is  sunk,  is  filed 
lip  to  ensure  the  cast  taken  from  it  to  be  of  the  reqmsite 
depth,  which  process  is  called  justifying.  The  m<ndd  is  a 
most  ingenious  little  instrument,  represented  in  the  wood- 
cut in  the  next  page.    It  is  composed  of  two  parts.    The 
external  surface  is  of  wood ;  the  internal  of  steel.    At 
the  top,  as  vnll  be  seen  by  the  cut,  is  a  shelving  orifice, 
into  which  the  metal  is  poured.     The  space  within  is  as 
true  as  if  it  had  been  hollowed  out  of  a  single  piece  of 
steel ;  but  nevertheless  it  is  formed  by  the  intimate  union 
of  the  two  parts  of  the  mould,  each  part  forming  two  of 
the  four  sides  of  the  letter.    It  is  not  a  matter  of  difiicult 


t^uitment  to  bring  these  rides  to^dier ;  it  is  the  ape- 
ration  only  of  an  instant.  At  the  bottom  of  the  mould, 
immediately  under  the  orifice,  is  the  matrix,  This  is 
held  in  its  place  by  a  metal  spring,  represented  at  tlie 
lower  part  of  the  cut ;  and  ereiy  letter  that  is  <ast  can 
only  be  looMoed  from  the  matrix  by  remoring  tlte 
in«8aure  of  the  spring. 


The  metal  is  melted  In  a  fimiaee-pot,  end  is  cast  m 
die  mould  hy  means  of  a  remarkable  and  deiteroos 
HKwement.  The  founder,  having  poured  in  the  metal 
whh  his  rij^t  hand,  and  returned  the  ladle  to  the 
melting-pot,  throws  up  his  left  hand,  which  holds  the 
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mould,  abov^  his  head,  with  a  sudden  jerk,  supportia^ 
it  with  his  right  hand.    It  is  this  moveoQient  which,  forces 
the  metal  into  all  the  interstices  of  the  matrix ;  and  witfa^ 
out  the  movement  the  metal,  espedally  in  the  smaller 
tjrpes,  would  not  reach  the  bottom  of  the  mould,  for  it 
eould  not  force  out  the  air  by  its  specific  graviij  alone^ 
But  the  observer  will  be  equally  asUmished  by  the  pre- 
cision, as  well  as  the  rapidity  of  the  whole  operation,  of 
pouring  in  the  metal,  throwing  up  the  mould,  unclosing 
it,  and  removing  the  pressure  of  the  spring,  picking  out 
the  cast  letter,  closing  the  mould  again,  and  re-applying 
the  spring  to  be  ready  for  repeating  the  whole  act.     All 
these  operations  do  not  occupy  the  eighth  of  a  minute, 
for  the  average  number  of  letters  cast  in  an  hour  is  &ye 
hundred.    We  should  observe,  that  a  considerable  piece 
of  metal  remains  attached  to  the  end  of  the  type  when  it 
is  turned  out  of  the  mould ;  also,  that  the  mould  is  so 
constructed  that  it  forms  what  is  called  a  nick,  or  nicks, 
on  the  lower  edge  of  the  letter,  by  which  the  printer  at 
once  sees  the  right  way  to  place  it  without  looking  at 
the  face. 

From  the  table  of  the  caster  the  heap  of  types  cast  is 
from  time  to  time  removed  by  a  boy  to  another  table.  It 
is  his  business  to  break  off  the  superfluous  metal ;  and  this 
he  does  with  such  rapidity  that  the  mode  in  which  he 
operates  can  scarcely  be  followed  by  the  eye.  Some 
bovs  have  been  known  to  break  off  5000  in  an  hour ;  the 
average  number  is  2000.  This  rapidity  is  the  more 
remarkable,  as  the  boy  must  seize  the  type,  not  upon  the 
flat  surface,  but  upon  its  edges,  or  he  would  otherwise 
lu'eak  or  bend  it. 

From  the  breaking-^  boy  the  types  are  removed  to 
the  rubber,     A  round  gritstone  is  before  him,  upon 
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which  is  a  heap  of  types.  The  fore  and  middle  fingers 
of  his  right  hand  are  armed  with  a  piece  of  tarred  leather ; 
and  he  passes  each  side  (not  the  edges)  of  the  type 
smartly  over  the  stone,  turning  it,  of  course,  in  the 
movement.  This,  again,  is  an  example  of  wonderful 
rapidity ;  2000  types  are  thus  rubbed  in  an  hour. 

From  the  rubber  the  heap  is  conveyed  to  a  boy  whose 
businen  is  to  set  up  Ihe  types  in  lines,  in  a  long  shallow 
frame.  The  face  of  each  must  be  uppermost,  and  the 
nicks  outward.  The  rate  at  which  this  boy  works  is  the 
same  as  the  rubber. 

When  the  types  are  once  set  up  in  lines,  they  are 
never  again  deranged  till  they  are  given  out  to  be  used 
by  the  prix^r.  The  long  Irame,  filled  with  a  single  line 
of  type,  is  removed  to  the  dresser.  By  the  application 
of  other  frames,  he  is  enabled  to  dress  or  polish  them  on 
each  edge ;  and,  turning  them  with  the  face  downwards, 
to  channel-cut  with  a  plane  a  groove  in  the  bottom,  so 
that  they  will  stand  steadily.  It  will  at  once  be  under- 
stood how  necessary  it  i»  that  every  letter  should  be  per- 
fectly square  and  true,  when  it  is  considered  that  if  they 
were  not  of  umf(»in  height,  tiie  impression  could  not  be 
even ;  axid  that  if  there  were  the  least  deviation  from  a 
regular  form,  it  would  be  quite  impossible  that,  when 
200,000  single  letters  are  combined,  as  in  one  side  of 
the  '  Times '  newspaper,  they  diould  hold  together  as 
they  do,  when  wedg^  up^  as  securely  as  if  that  side 
were  composed  of  one  solid  piece  of  metaU 

Each  letter  beiog  tied  up  in  lines  of  convenient  lengthy 
the  proportioaate  sumbers  of  each  variety,  «nall  letters, 
points,  cajHtals,  small  capittte,  and  figures,  are  selected ; 
and  the  fount  is  ready  for  delivery  to  the  printer. 
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Lr  a  very  curious  set  of  prints  by  L.  Gaile,  aSt&r  the 
designs  of  Stradanus,  a  painter  who  flourished  in  the 
latter  end  of  the  sixteenth  century,  are  represented  many 
operations  in  the  arts,  as  they  were  practised  at  that 
period.  One  of  these  represents  a  printing-office.  On 
the  right  is  the  master  printer,  a  grave,  bearded  persoa- 
age,  dressed  in  a  fur-trimmed  robe,  apparently  girin^ 
some  directions  to  his  workmen.  These  consist  of  seve- 
fbI  compositors,  comfortably  seated  on  cushioned  stools ; 
the  dirk  of  one  is  in  a  sheath  by  his  side,  and  the  sword 
of  another  rests  against  a  column.  This  ancient  pririlege 
of  the  compositors  of  all  countries  to  wear  swords  still 
forms  a  matter  of  pride  with  the  printers  of  the  presait 
day ;  for  it  aflbrds  a  proof  that  their  art  was  considered 
a  liberal  one,  and  that  men  of  birth  and  education  were 
accustomed  to  practise  it.  Near  one  of  the  compositeurs 
is  an  old  man  in  spectacles,  who  is  probably  engaged  io 
the  business  of  a  reader,  which  we  shall  have  to  explain. 
The  men  at  work  at  the  two  rude  presses,  the  farther 
one  inking  the  types,  and  the  other  pulling  down  the 
screw  which  gives  the  impression,  exhibit  the  mode  then 
employed  to  work  off  the  sheets,  which  must  have  been 
particularly  slow.  Altogether  this  print  appears  to  show 
that  in  the  ancient  printing-offices  there  were  few  me* 
chanical  aids  to  labour. 
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There  is  a  well  authenticated  story  of  an  English 
clergyman,  who  taught  himself  the  printing  art,  and 
carried  it  on  with  a  persevering  devotion  to  one  object, 
of  which  we  have  no  other  example.  This  good  man 
had  projected  a  complete  body  of  divinity  in  a  great 
many  volumes.  He  proposed  his  scheme  to  several 
publishers,  but  they  all  rejected  it.  He  then  caused 
copies  of  several  volumes  to  be  printed  by  subscription. 
This  undertaking  failed.  He  was  determined,  however, 
that  his  literary  labours  should  not  be  deprived  of  that 
chance  of  immortality  which  the  printing-press,  to  a 
certain  extent,  can  bestow.  He  bought  a  few  types, 
enough  to  set  up  two  pages,  and  thus  scantily  provided, 
he  undertook  the  wonderful  task  of  printing,  not  a  small 
tract,  or  even  one  goodly  volume,  but  a  great  number  of 
volumes.  When  his  two  pages  were  arranged,  he  printed 
off  fourteen  copies  at  a  little  press  which  he  had  esta- 
blished in  his  house.  The  types  were  then  broken  up 
to  allow  him  to  print  the  next  two  pages ;  and  th^s  with 
a  tortoise  pace  he  printed  away  for  some  twenty  years, 
and  at  last  completed  his  work  in  twenty-six  volumes. 
A  copy  of  this  remarkable  production  is  said  to  exist  in 
the  British  Museum. 

The  reader  will  at  once  comprehend,  from  this  story, 
that  the  setting  up  of  types,  one  by  one,  so  as  to  pro- 
duce syllables,  words,  sentences,  paragraphs,  chapters, 
and  books,  is  essentially  a  slow  operation — a  much  slow^ 
operation  than  copying  with  a  pen—- an  operation  which 
would  be  worthless  except  it  were  possible  and  desirable 
to  produce  many  copies  from  tiie  types  thus  set  up. 
Taking  the  labour  of  the  clergyman  as  worth  fifty  pounds 
a  year,  his  work  for  twenty  years  would  amount  to  one 
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thousand  pounds,  and  therefore  each  of  his  fourteen 
oofwes  cost  somewhat  more  than  seventy  pounds.  If  he 
had  applied  the  same  manual  labour  to  any  ordinary  art, 
SDch  as  shoemaking  fo  instsnoe,  in  whidi  manual  labour 
is  not  much  assisted  bj  the  dfivisioa  of  employments  and 
mechanical  aids,  he  would  probably  have  added  a 
thousand  pounds  to  the  wealth  of  the  community.  As  it 
was,  he  only  amused  himself. 

The  slow  and  profitless  toil  of  this  harmless  reduse 
presents  a  striking  contrast  to  the  intense  energy  dis- 
played in  a  laige  London  printing-office.  There  are 
aeveral  establishments  of  thb  nature  in  which,  we  have 
no  hesitation  in  saying,  the  dirision  of  labour  is  brought 
to  such  poieetion,  that  a  yolnme  or  volumes,  containing 
as  many  words  as  the  clergyman's  thirty  volumes,  and, 
therefore,  requiring  as  much  of  the  oompoator's  labour, 
could  be  printed  in  a  week. 

In  *'  composing,"  or  arranging  the  types  for  printings 
each  man  works  at  a  sort  of  desk  called  a  frame,  and  in 
most  instances  he  has  the  desk  or  frame  to  himself.  The 
frames  project  laterally  from  the  vrall ; — at  intervals  there 
are  large  tables  with  stone  tops,  technically  called  im-> 
posing  stones.  The  visitor  will  see  no  presses  in  the 
room  with  the  c(Mnpositors,  as  in  the  old  Dutch  print. 
These  branches  of  business  are  separated,  for  the  presa- 
man  pursues  his  noisy  vocation,  while  the  composttor  is, 
or  ought  to  be,  silent.  The  (me  press  in  the  composing* 
room  is  merely  for  taking  off  proofs.  Nor  vrill  the  visitor 
see  an  old  gentleman  in  spectacles  occupied  merely  in 
reading.  The  business  of  a  reader  requires  even  more 
alence  than  that  of  a  compositor,  and  he,  therefore,  haa 
a  closet  to  himself. 
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Each  frame^  at  whidi  a  oompositor  worksy  is  con- 
structed to  hold  two  pair  of  cases.  Each  pair  of  cases 
contains  all  the  letters  of  the  alphabet,  whether  small 
letters  or  capitals,  as  well  as  points,  figures,  &e.,  &c. 
One  of  these  pair  of  cases  is  occupied  by  the  Baman  let* 
ters,  the  other  by  the  Italic.  The  upper  case  is  divided 
into  ninety-eight  partitions,  all  of  equal  size :  and  these 
partitions  contain  two  sets  of  capital  letters,  one  deno- 
minated '^  full  capitals/'  the  other  ^'  small ; "  one  set  of 
figures ;  the  accented  Towels ;  and  the  marks  of  reference 
for  notes.  The  lower  case  is  divided  into  partitions  of 
four  difierent  sizes ;  some  at  the  top  and  ends  being  a 
little  smaller  than  the  divisions  of  the  apper  case ;  others 
nearer  the  centre  being  eqoal  to  two  of  the  small  divi- 
sions ;  others  equal  to  four ;  and  one  equal  to  six.  In 
all  there  are  fifty-three  divinons  in  the  low^  case.  The 
inequality  in  the  size  of  the  cells  of  the  lower  case  is 
to  provide  for  the  great  differences  as  to  the  quantity 
required  of  each  letter.  Accoi^ing  to  the  language  in 
which  it  is  used,  one  letter  is  much  more  frequently 
wanted  than  another;  and  the  proportions  required  of 
each  have  been  pretty  accurstdy  settled  by  long  experi- 
ence. As  some  of  our  readers  may  be  curious  to  know 
these  proportions  as  they  ap{Jy  to  the  English  language, 
we  subjoin  the  type^ibund^'s  scale  iox  the  small  cha- 
racters of  a  fount  of  letter  of  a  particular  size  and  weight. 


a 

8600 

h  6400 

0  8000 

y  1200 

b 

1600 

i  8000 

p  1700 

W2000 

c 

3000 

j  400 

q  500 

X  400 

d 

4400 

k  800 

r  6200 

y  2000 

e 

12000 

1  4000 

s  8000 

z  200 

f 

2500 

m  3000 

t  9000 

g 

1700 

n  8000 

U3400 

BKIVIKH  MATdlFACTCKSS. 


Tlie  proportion  in  which  &  paniculv  letter  b  required, 
render!  it  necessary  that  the  cells  o!  the  lower  case 
iihould  be  amnged  not  as  the  letters  follow  eadh  other 
«l|diabetically,  but  dut  dioM  in  roost  fiequeot  use  should 
be  nearett  the  lund  of  the  comporitor.     The  p<»Dt  to 


which  he  brings  the  letters,  after  picking  them  up  out 
of  their  cells,  is  not  far  removed  from  the  centre  of  the 
lower  case ;  so  that  in  a  range  of  about  six.  inches,  on 
every  side,  he  can  obtain  the  t,  d,  e,  i,  s,  m,  n,  h,  o,  p, 
u,  1,  a,  and  r,  the  letters  in  most  frequent  use.  The 
spaces,  which  he  wants  for  the  division  of  eveiy  word, 
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fie  dose  at  his  hand  at  the  bottom  of  the  central  division 
of  the  lower  case.  It  must  be  quite  obvious  that  the 
man  who  contrived  this  arrangement  saved  a  vast  deal 
of  time  to  the  compositor.  A  stranger  to  the  art  is  sur- 
prised at  the  accuracy  widi  which  a  compositor  dips  his 
fingers  into  the  box  containing  the  letter  which  he  re- 
quires. This  sur(>rise  is  generally  connected  with  an 
opinion  that  the  compositor  would  do  his  work  more 
correctly  if  the  boxes  were  labelled.  A  very  inexpert 
performer  upon  the  piano  will,  nevertheless,  strike  any 
one  of  the  seventy-eight  notes  without  making  a  mis- 
take ;  and  in  the  same  way  the  youngest  boy  of  a  print* 
ing-office  very  soon  learns  the  places  of  the  letters  with- 
out any  difficulty. 

Let  us  now  for  a  little  while  follow  the  compositor  in 
the  progress  of  his  work. 

Standing  before  the  pair  of  cases  which  contain  the 
Roman  letter,  he  holds  in  his  left  hand  what  is  called  a 
composing-stick.  This  is  a  little  iron  or  brass  frame,  one 
side  of  which  is  moveable  so  that  it  may  be  adjusted  to 
the  required  width  of  the  page  or  column  which  the 
workman  has  to  set  up.  It  is  made  perfectly  true  and 
square ;  for  without  such  accuracy  the  lines  would  be  of 
unequal  length.  It  is  adapted  to  contain  not  more  than 
about  twelve  lines  of  such  type  as  the  present. 


Ciomposing-Stick. 

The  copy  from  which  the  compositor  works  rests  upon 
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the  leaaUned  part  of  the  upper  case.    The  practieed 
oompocitor  takes  in  a  line  or  two  at  a  glaaoe,  alwagps 
provided  the  author  writes  aa  intelligible  hand— which 
virtue  is  bj  no  means  universal.    One  by  one,  then,  tibe 
eompositor  puts  the  letters  of  each  word  and  sentenoe 
into  his  stick,  securing  each  letter  with  the  thumb  of  his 
left  hand,  which  is  therefore  continually  traveJlii^  on 
from  the  beginning  to  the  end  of  a  line.    His  right 
hand  goes  mechanically  to  the  box  whidi  he  reqiuzeft; 
bat  hk  eye  is  re«ly  to  «»n>p«iy  its  >ioTeiiie»ts.    In 
each  letter  therd  is  a  nick,  or  nicks,  wludi  indicates  the 
bottom  edge  of  the  letter ;  and  the  nick  must  be  placed 
outwards  in  his  composing-stick.     Further,  the  letter 
must  also  be  placed  with  the  face  upwards,  so  that  two 
right  positions  must  be  combined  in  the  arrangement  of 
the  types.    If  the  compositor  were  to  pick  up  the  letter 
at  random,  he  would  most  probably  have  to  turn  it  in 
his  hand ;  and  as  it  is  important  to  save  every  unneces- 
sary movement,  his  eye  directs  him  to  some  one  of  the 
heap  which  lies  in  the  right  position,  both  as  regards 
the  &ce  being  upwards  and  the  nick  being  outwards. 
This  nick  is  one  of  those  pretty  contrivances  for  saving 
labour  which  experience  has  introduced  into  every  art, 
and  which  are  as  valuable  for  diminishing  the  cost  of 
production  as  the  more  elaborate  inventions  of  machinery* 
When  he  arrives  at  the  end  of  his  line,  the  compositor 
has  a  task  to  perform,  in  which  the  carelessness  of  the 
workman  is  greatly  exhibited.     The  first  letter  and  the 
last  must  be  at  the  extremities  of  the  line :  there  can  be. 
no  spaces  left  in  some  instances,  and  no  crowding  m. 
others,  as  we  see  in  the  best  manuscript.     £ach  metai 
type  is  of  a  constant  thickness,  as  far  as  regards  that 
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particular  letter ;  though  all  iSbe  letters  are  not  of  the 
same  thickness.  The  adjustments,  therefore,  to  com- 
plete the  line  with  a  word,  or,  at  any  rate,  with  a  S3rl- 
lable,  must  be  made  by  yar3ring  the  thickness  of  the 
spaces  between  each  word.  A  good  compositor  is  dis- 
tinguished by  uniformity  of  spacing :  he  will  not  allow 
the  words  to  be  very  dose  together  in  some  instances,  or 
with  a  large  gap  between  Ihem  in  others.  His  duty  is 
to  equalize  the  spacing  as  much  as  he  possibly  can ;  and 
this  is,  in  some  cases,  very  troublesome.  When  the 
workman  has  fined  his  stick,  as  it  is  called, — that  is,  has 
set  up  as  many  lines  as  his  stick  will  conveniently  hold, — 
he  lifts  them  out  into  what  is  termed  a  gaUey,  by  grasp- 
ing tiiem  with  the  fingers  of  each  hand,  and  thus  taking 
them  up  as  if  they  were  a  solid  piece  of  metal.  The 
facility  with  which  some  compontors  can  lift  about  what 
is  called  a  htm^^  of  moveable  type,  wi&out  derang- 
ing a  sin^e  letter,  is  -roiy  remaiicalsle.  Hiis  sort  of 
skill  can  ooily  be  •aHaiaai  by  pradioe ;  sad  tims  one  of 
the  severest  nordfieslions  iwhidi  llie  prister^s  apprentice 
has  to  endure,  is  to  toil  &r  ^aa  hour  or  two  in  picking 
op  Mfwal  hundred  lettos,  and  then  see  the  fabric 
de^voyed  by  lua  mro  donflkiess,  leading  him  to  mcMim 
0ver  his  heap  of  broken  type, — ^technically  ealled  pie^ — 
as  a  difld  iBoraDs  over  his  Men  house  of  oaids. 

Letter  fay  lelter^  and  word  by  word,  is  the  compooDg!- 
fltid^  filled;  aad  by  the  sane  progressian  the  galley  is 
^ed  by  ^e  contents  of  saooessive  sticks.  In  the  in- 
stance  of  nempapen  and  most  other  periodical  works,  a 
proof  is  taken  before  the  types  are  made  up  into  pages. 
In  books,  however,  >*'iien  the  compositor  has  set  up  as 
many  lines  as  fill  a  page,  he  binds  them  tightly  round 
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with  oord,  and  pUcei  them  oiider  hia  fnme.  We  need 
Mtrcely  wy  that  the  siieB^of  books  greatij  vary;  but 
thej  arc  all  reducible  to  a  standard  detemuned  b;  the 
■mmber  of  leaves  iuto  vhich  a  sheet  of  p^»er  is  folded. 
The  most  conuoou  sise  is  called  octavo,  and  this  contain* 
16  pages  to  the  sheet ;  the  next  is  duodecimo,  containbg 
S4  pages  to  a  sheet ;  and  the  next  octodteimo,  or 
dghteens,  containing  36  pages  in  a  sheet.  There  are 
many  other  uies,  such  as  the  larger  qtmrio,  and  llie 
(mailer  lieenty-foirt.  In  every  case  when  a  sheet  or 
■beets  is  complete,  the  compositors  arrange  the  pages  in 
proper  order  upon  the  imposing  stone ;  surronnd  each 
page  with  pieces  of  wood  called  Jiimiture,  so  as  to  leave 
on  equal  margin  to  everj  page ;   and,  finally,  wedge  the 
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whole  tightly  together  in  a  stout  iron  frame,  called  a 
cJuxse,  If  the  work  is  properly  executed,  the  pages  thus 
wedged  up,  constituting  one  side  of  a  sheet,  termed  a 
form,  are  perfectly  tight  and  compact ;  and  the  form 
may  be  carried  about  with  as  much  ease  as  if  it  were 
composed  of  solid  plates,  instead  of  being  formed  of 
40,000,  or  50,000,  or  even  100,000  moveable  pieces. 

Whether  the  lines  which  a  compositor  sets  up  are 
made  into  pages,  and  imposed  as  a  sheet,  or  whether  a 
proof  is  taken  of  them  in  an  earlier  stage,  the  business  of 
the  reader  commences  immediately  after  that  of  the  com- 
positor. No  one  unacquainted  witii  the  details  of  a 
printing-office  can  conceive  the  great  differences  between 
the  correctness  of  one  compositor  and  of  another.  The 
difierences  in  the  talent,  the  acquired  knowledge,  and 
even  the  moral  habits  of  different  men,  are  the  causes  of 
these  remarkable  variations.  A  proof  shall  be  brought 
to  the  reader  produced  by  the  joint  labour  of  two  or 
three  compositora  of  different  degrees  of  merit.  In  a 
particular  part  of  it  he  will  find  one  letter  constantly 
substituted  for  another,  although  the  sense  is  upon  the 
whole  given  correctiy :  this  is  the  work  of  the  careless 
and  slovenly  compositor,  who  does  not  take  the  trouble 
to  look  over  the  types  as  he  sets  them  up  line  by  line. 
He  is  a  bad  economist  of  his  own  time ;  for  he  has  to 
correct  all  these  faults  at  last,  without  making  any  charge 
for  his  correction  ;  and  he  corrects  them  with  much  less 
ease  in  the  second  stage  than  in  the  first.  ■  Again,  in 
another  part  of  the  proof,  although  the  merely  literal 
faults  may  be  very  few,  there  is  a  perpetual  substitution 
of  one  word  for  another.  This  is  the  work  of  the  igno- 
rant or  conceited  compomtor,  who  jumps  at  the  meaning 
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of  km  andMTy  aad  Hum  oofolriiwB  to  prodaoe  tbe  most 
fadiaoof  evDiB  is  his  origkial  psook^  and  to  inai&aate 
Bomm  fltror  or  oAer  iato  the  xnst  canfiiUj  conreeted 
book.    lastly,  liie  fmof  ramy  ftcBOE^and.  it  very  <^n 
4oe8  10,  a  mort  fkrowrafaie  .^[lecBBen  a£  what  may  be 
efitelBd  br  tneMakem  and  good  aenae.    A  wroog  letter 
will  not  occur  in  tmity  Mnea;  a  ^gvws  ndateke  oeTer 
occm;  aad,  wJut  ia  still  aanre  wrpniiiigy  vbSe  the 
cuiipwritor  bia  been  engaged  in  an  «qpemtbii  afanest 
fwrely  aaeffhanifal,  be  wiU  ba»re  oonected  the  geneaUy 
looae  paaotoaficm  of  te  aaiiiar,  and  pmduoed  a  luynnoDy 
in  that  aioat  diflEicidt  department  of  liteaary  labour,  udikfa 
ia  aekbm  atlaitied  eaeept  by  langcxpeiMaeeL 

The  aadiaary  prooeaa  of  oofrectiaii  ia  fior  the  printer's 
reader  to  look  Vfxm  the  T^maip  while  another  pema, 
genemdyiy  a  hoy,  i«ads  the  copy  aload*  Aa  he  feoeeeds 
the  reader  aoarka,  ^eaerally  in  the  msarpn^  all  the 
encn  vhieh  pfeaeot  thetnadives  npsm  a  first  perusal. 
The  proof  then  goes  hack  to  the  icompoaitar ;  and  here  a 
buBneaa  of  great  kfaouranddiffioulty  ensues.  The  omitted 
norda  and  kttera  have  to  be  introdooed,  and  the  iaoor- 
rect  vrorda  and  l^iers  ha^e  to  be  re|daoed  by  the  oorvect. 
The  introdaetkm  of  t«ro  or  three  words  will  sometunes 
derange  the  eider  of  a  doien  lines;  and  the  oaussion  <^a 
sentenoe  will  ifiwiiTe  the  le-arrangemeBi  of  BOBny  feigBB, 
In  thia  tedioaa  pnieesa  new  blaBders  are  oAentimes 
created;  and  theae  agam  can  only  be  remedied  by  after 
vigihBiee.  The  fiist  conwctiiMis  being  perfected,  the 
Mader  haa  what  is  called  a  TVtaiie.  He  <«mpape6  iim  with 
hia  ftst  proa^  aad  asoertains  that  all  im  jcflorections  hare 
beenpmperlfonde.  la  flds  stag^iof  the  hnsineaa-ihe  proof 
genefallygoea  to  lihe  author;  jmd  it  ii  m«ly  that&e 
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jsmst  praetfsed  aothor  does  not  ie^  it  neecsanytD  make 
considerable  aHerations.  H^  eomplieaffeed  process  o£ 
correcMoii  Is  agam  to-  be  gone  orer.  The  printer^s  leader 
and  the  author  have  again  revises ;  and  what  tbej  agaiir 
correct  is  i^b  attended  to.  Tke  proof  bemg  now 
toieraMy  perfect,  tiie  labov  of  anotiur  reader  is  is  most 
large  eslaUiBlmMinti  called  in.  It  is  baa  bcnness  to  read 
forprea-^iSM  w^  t^aearch  ibrtfae  lunoiBBt  errors  with 
a  spirit  of  the  moat  indastrioiia  critieismw 

Wben  the  sheet  »  finally  eonpected  £ar  press^  the 
work  of  the  compon^or  is  for  a  time  at  as  end ;  hot 
when  it  is  printed  off,  or  wben  a  stereotype  cast  baa 
been  taken  from  the  moveable  typesj  it  is  a  pert  of  his 
business,  and  for  whidk  he  is  paid  nothmg  additknal,  toi 
return  the  types  to  €ie  cases  from  which  &ey  were 
taken,  l^is  operatioB  is  called  dxsiribmtkn.  It  is  m 
most  beaudrfol  process  in  the  benda  of  an  expert  compost* 
tor;  and  probaUj  no  act  which  ia  partly  mental  and 
partly  raecbameri  ofi^  a  mwe  ivraarkabie  ezam|^  of 
the  dexterity  to  be  acquired  by  long  practice.  The 
workman  holding  a  quantity  of  the  type  in  bs  left  hand 
as  it  has  been  arranged  in  Mnes,  keepmg  tbe  &ee  towarda 
him,  takes  up  one  or  two  words  between  the  forefinger 
and  tbmnb  of  his  right  hand,  and  drops  the  letters,  eac^ 
into  its  proper  place,  with  almost  inconceivable  rapidity. 
His  mind  has  to  follow  the  order  of  the  lett^v  in  the 
words,  and  to  select  the  bea  into  which  each  is  to  be 
dropped,  while  his  fingers  have  to  separate  one  letter 
from  another,  takhotg  care  that  only  one  ktter  is  dro{^)ed 
at  a  time.  This  is  a  comj^cated  act ;  and  yet  a  good 
compontorwill  distribute  tlB^ee  or  four  times  as  festas  he 
composes, — ^that  is,  he  vrill,  if  necessary,  return  to  their 
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proper  places  60,000  letters  a  daj.  The  letters,  being 
inverted  in  printing,  are  not  read  as  they  are  read  in  a 
book,  and  thns  "  to  know  bis  p's  finom  his  qV  is  a  diffi- 
culty to  a  beginner. 

It  is  in  this  stage,  when  the  pages  have  been  roidered 
as  correct  as  the  care  of  several  readers  can  ensure,  and 
when  the  wood-cuts  (if  any)  have  been  inserted  in  their 
proper  places,  that  the  process  of  stereotyping  commences. 
This  process  is  by  no  means  univeraally  applied  to  all 
printed  books.  Its  peculiar  advantages  are  confined  to 
works  in  very  large  demand,  and  of  which  the  demand 
is  continued  long  aflter  the  first  publication. 

The  first  operati^on  is  that  of  taking  a  mould  from 
each  page  of  moveable  types.  It  is  essential  that  the 
face  of  the  types  dioold  be  perfectiy  dean  and  dry,  and 
that  no  particle  of  dirt  or  other  substance  should  attach 
to  the  bottom  of  the  types,  so  as  to  prevent  them  being 
completely  level  upon  the  surfiice.  The  page  is  now 
placed  upon  the  lower  part  of  a  mouldrng-frame,  repre- 
sented in  the  following  cut. 

The  upper  part  of  the  frame  is  somewhat  larger  than 
the  page,  and  the  mai^in  of  mould  thus  formed  deter- 
mines the  thickness  of  the  plate.  The  types  having  been 
previously  rubbed  over  with  an  oily  composition,  gypsum 
(plaster  of  Paris)  is  poured  evenly  over  the  whole  sur- 
face. Almost  every  one  knows  that  this  substance, 
although  moulded  in  a  liquid  state,  sets  very  quickly, 
and  soon  becomes  perfectly  solid.  There  is  a  good  deal 
of  nicety  required  from  the  workman,  not  only  in  form- 
ing the  mould,  but  in  removing  it  from  the  type.  If  any 
part  of  the  plaster  adheres  to  the  face  of  the  type,  the 
mould  is  of  course  imperfect,  and  the  operation  must  be 
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gone  over  agfun.  To  prevent  this,  considerable  care  is 
required  in  the  preparation  of  the  gypsum,  and  ranch 
neatness  of  hand  in  sepanting  the  mould  Irom  the  page. 
Having  been  removed  and  found  perfect,  it  requires 
aome  dresNng  with  a  knife  on  its  edges,  and  several 
notches  are  cut  in  the  jwipti  to  bUow  the  metal  to  enter 
the  mould.  It  is  now  fit  for  baking.  Tbia  process  also 
requires  a  good  deal  of  accurate  knowledge.  Tbe  oven 
in  which  the  moulds  are  placed  upon  their  edges  must 
be  kept  at  a  very  regular  temperature ;  for  if  it  bo  too 
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hot,  the  mouldfl  warp.  The  process  ef  casting  begins 
when  the  moulds  have  beea  Wted  Mftooitly  long  to  be 
perfectly  diy  and  hmL  The  castmg-iox^  which  con- 
tains the  Boald,  m  represented  in  thtf  Mowing  cut. 

At  tke  Wttom  of  the  pot  is  a  msweable  plate  of  cast- 
iron,  teBed  a  floating-plaU;  ani  vegow  this  plate,  the 
iaoe  €f  which  is  perfectly  aocuzile,  the  mould  is  placed 
wHk  its  fiice  downwards*  Upoa  Ae  back  of  the  mould 
rests  the  coyer  of  the  easting-box,  fte  inside  face  of 
wIhk  Ed  k  abo  perfectly  true.  The  cover  is  held 
tigUty  down  upon  the  modU  by  a  screw,  eonoeGted  with 
two  skacMeSy  as  sImvb  in  ^  above  coir;  and  aho  by 
two  nipper$y  \¥tkm%m%  t»  tbr  apparatus  fat  ploBging  tlM 
pot  into  Ae  iiwtsl  fiit.  This  apfwnrtas,  whidifc  it  sttat  hwi 
toacnne,  is  s»  caoalraeled  as  t9  swiag^  wfth  •  f«ie«lif 
horimrtsl  motios  j  aad  ttis  castl^g'-peit^  wi&  ^s  wtttUt^ 
being  tiuis  suqiencled  oier  tiie  awtal-pit.  Is  gradually 
forced  down  into  the  mat/m  mass,  and  Aere  kept  steady 
by  a  lever  and  weight*  Tlie  lii  of  the  box,  it  will  be 
observed,  is  cut  off  at  4e  comers ;  and  it  is  through 
these  spaces  that  the  metal  enters  the  box,  and  insinu- 
ates itself  into  every  hollow.  When  the  box  is  plunged 
into  the  metal,  a  bubUing  noise  is  heard,  which  is 
eansed  by  the  expulsion  ci  the  air  within  liie  boE* 
After  having  remained  immeraed  for  about  ten  niinvln^ 
it  is  steadily  Kfled  out  by  the  erane,  and  swung  to  a 
cooling  trough,  in  which*  the  nader  side  of  tiie  box  is 
exposed  to  water.  Being  ooropletely  eooM,  the  caster 
proceeds  to  remove  the  mould  from  the  casting-bes. 
The  piaster  mould,  the  plate  moulded,  and  the  floatiiig- 
plate,  are  all  solidly  fixed  toge^r.  The  metal,  by  its 
•pecHfc  gnm^r>  !>»>  fon&i  itself  under  flie  ibntingp-piate, 
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which  it  has  coiuequentif  diiveu  tigbtl;  up  against  the 
ledge*  of  the  mould.  The  mould  bts  in  the  same  waj- 
beeD  driven  tight!;  up  ^^nst  the  Ud  of  the  castii^- 
Imuc.  Thenotohoi  in  the  kdgei  of  thenuuhl  have,  at 
the  same  tirnp.  adiutted  the  i&etal  lato  the  Jiuiiutest  ixD- 
preadaii  irom  the  &ee  of  the  types.  The  caster  now 
breaks  off  the  wparfiumu  metal  and  the  ledges  of  the 
mould  with  a  -wooden  mall^  to  sepantte  the  cast.  The 
mould  is  of  coune  destroyed ;  and  if  another  plate  ia 
jequiiied,  another  mould  must  be  taken  from  the  types. 
After  the  superfluous  metal  aod  the  plaster  are  removed, 
the  slereo^^'  pUle  comes  out  bright  and  well  fbtmed. 
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Bvt  the  plate  is  not  yet  complete.    Its  proper  thiduiefis 
cnmot  be  detennined  by  the  mould  alone ;  and  the  bade 
is  therefore  turned  in  a  beautifiiUy  contrived  lathe,  in 
which  the  pUte  revoWes  against  a  catting  tool,  and  a 
perfectly  true  surface  is  obtained  by  the  superfluous 
parts  being  cut  away  in  a  series  of  concentric  circles* 
Again,  the  very  best  casting  cannot  prevent  occasional 
defects  in  the  &ce  of  the  plate.    It  requires  therefore 
to  be  minutely  examined  by  a  workman  called  a  picker. 
It  is  his  business  to  remove  the  small  globules  of  metal 
which  occattonally  fill  up  such  letters  as  the  a  and  the 
€ ;  to  insert  a  new  letter,  which  he  can  do  by  soldering, 
if  any  one  be  broken ;  and,  what  is  a  still  more  delicate 
operation,  to  remove  with  hb  graver  any  impurities  which 
fill  up  the  lines  of  a  wood-cut.    To  execute  this  latter 
duty  properly,  he  ought  to  be  in  some  degree  an  artist, 
and  possess  the  keen  eye  and  the  steady  hand  of  an 
engraver. 

It  will  be  seen  from  this  description,  that  the  process 
of  stereotyping  is  one  which  demands  connderable  labour, 
and  occupies  a  great  deal  of  time.  In  the  various  stages 
of  preparing  the  mould,  of  regulating  the  proportions  of 
the  metal,  of  casting  the  plate,  and  of  subsequently 
examining  and  correcting  it,  much  skill  and  experience 
are  demanded.  The  reader  will  have  perceived  that 
stereotyping  is  distinctly  superadded  to  the  operation  of 
printing  from  moveable  types.  When  a  farm  isper> 
fectly  corrected,  it  is  ready  at  once  to  be  laid  on  the 
press  or  machine,  without  any  further  operation;  but 
when  a  mould  is  to  be  taken  from  it,  and  a  plate  to  be 
cast  from  that  mould,  the  moulding  and  the  casting 
involve  so  much  additional  labour  and  expense.    Stereo- 
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typing  18  therefore  applicable  only  in  pecoliar  cases; 
but  in  those  cases  it  is  so  valuable,  that  it  may  be  pro- 
nounced absolutely  necessary  to  the  production  of  cheap 
books  in  large  numbers,  and  therefore  a  most  important 
auxiliary  in  the  difiusion  of  knowledge  by  the  printing- 
press. 

The  great  and  paramount  advantage  of  the  stereotype 
process  consists  in  the  economy  of  capital.  The  inhe- 
rent difficulty  of  the  business  of  a  publisher  consists  in 
the  mistakes  he  may  make  in  calculating  the  demand  for 
a  particular  book.  The  demand  for  food  or  clothing, 
or  any  other  article  of  physical  necessity,  does  not 
greatly  vary.  The  demand  for  books  depends,  in  a  cer- 
tain degree,  upon  fashion,  and  the  prevailing  current  of 
public  opinion.  In  books  of  a  merely  temporary  in- 
terest, or  which  are  addressed  only  to  particular  classes, 
and  deal  with  particular  modes  of  thought,  a  publisher 
often  loses  very  considerably  by  over-printing.  In  this 
case  the  copies  which  remain  locked  up  in  his  warehouse 
for  years,  and  are  at  last  sold  for  waste-paper,  absorb  so 
much  capital  that  might  have  been  applied  to  other  lite- 
rary purposes  if  the  demand  for  them  had  not  ceased. 
But  in  books  of  universal  interest,  which  address  them- 
selves to  all  classes,  and  which  consequently  may  be 
sold  cheap  in  the  expectation  of  a  large  sale,  ihe  risk  of 
over-production  is  very  much  diminished.  But  the  pub- 
lisher must  still  watch  the  demand.  He  must  not  run 
too  much  before  it  with  his  supply,  for  he  may  be 
ruined  by  his  stock ; — he  must  not  lag  too  much  behind 
it  with  his  supply,  for  he  may  thus  lose  the  market.  A 
small  quantity  of  each  sheet  can  be  worked  off  from  the 
stereotype  plates  at  a  day's  notice ;  and  a  little  foresight, 
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thocfiBra^  en  almyB  mimm  tbit  Urn  aatat  iriuA  ba 
si^pfied,  whfle  tiift  ftw^  is  kcfik  l«w. 

Aft  lo^  ^p»  tt  te  j««r  ITdfii,  WMKam  €U^  n  i^HK 
bilant  cC  IkfiBbngk,  ^aememi  the  priadpleof  esstn^ 
nelil  plates.    He  cimjA  the  pnuofki  into  isoBomaemk 
operation,  for  he  was  actually  engaged  by  the  TJmyemaij' 
of  Cnnbridg»  t»  pnat  hihleff  «ai.  pHi(^er4MofcaL    The 
oonpoBifcon  thfiq^  that  the  »f«n(tei  vkhM  i^^ 
tnde;  aad  bolb  thej  ani  tka  pmsami  did  cff«r]r&Bi|r 
in  theiFpovcr  toksanitiko  om^  •£  Ged's  ba^bj 
seoetigr  making  arran  hi:  the  maveable  t^pea  aftar  the 
pages  had  pawad  the  reader.     The  hihlei^  theraferey 
wera  ao  defective  that  tibe  Univenit^ma  obllgftd  ta  grre 
op  tho  adieaafc    The  aft  vaa  nrivady  ^fi^  yeais  aftap- 
wardt,  fagr  Mr.  HBodh,  waa  salnaqucntly  pvoMmted  hj 
Dkbt  of  PMna^  and  waa  ulUwakity  haoight  to  prattj 
naarl/  its  preasat  perfeetioa  bgr  l^kte  LonI  Stadhope. 
I£  its  progicaB  had  not  been  iatcmfitad  for  thiee-qiiar- 
ten  of  a  oentory  faj  the  igDonam  of  Cied't  workmen,  it 
is  prabahle  that  daring  all  that  tibna*  Iha  cost  of  pr»- 
dacing   bBiles  and  pfaiyer*bookft  and  oftar  standaicl. 
woiks  wQcdd  hsre  been  materiaUy  dimitiwihfA 

We  now  fotiour  the  ^  fonos"  oi  Qrpe,  end  the  stereo* 
tvpe  plates,  to  the  prating^  operations^  The  fiost  form  of 
printing-press  was  nothing  moffe  dian  a  comaMin  screws 
presSj-Hudk  as  a  efaeeae-press  art  napkin-pvoBSy — ^with  a 
Gontrivanoe  for  maning^he^/inTn  of  typea  uader  the  serew 
after  the^onit  is  inked.  It  is  erident  that  this  mode  of 
obtaining  an  impreaaion  nwst  hairB  been  Tcry  Uibcniooe 
and  yerydew.  As  the  screw magt  have  ooaae  down  apea 
the  typea with  adead  pully— thai  is,  the  tdUe  apon  whieh 
^  types  weie  placed  was  solid  and  unyieldiag»*— great 


care  nrast  hftre  been  rcqtured  to  prevent  Ae  pMMura 
being  so  hard  ta  to  mjore  the  bee  of  the  tettsre.     Th«sa 


Tba  CoauBaa  IWBtliig-PMi. 

defecti  were  at  last  remedied  by  u  ingeniiiue  T 
chanic,  WUIem  Jansen  Blaew,  who  earned  on 
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uess  of  a  mathematical-instrument  maker  at  Amsterdam ; 
in  whidi  business  he  had  received  instruction  and  en- 
coaFSgement  from  the  great  Danish  astronomer,  Tycho 
Brahe.  The  improvements  in  Blaew's  presses  do  not 
require  to  be  particularly  described.  It  may  be  sufficient 
to  mention  that  the  head  of  the  press  in  which  the  screw 
worked,  as  well  as  the  bed  upon  which  the  table  contain- 
ing the  form  of  types  rested,  were  yielding ;  and  that 
the  screw  connsted  of  three  or  four  worms,  according  to 
the  size  of  the  cylinder.  In  this  way  the  pressure  was 
rapidly  communicated  from  the  screw  to  the  types ;  and 
the  spring  above  and  below  gave  a  sharpness  to  the  im- 
pression, while  it  prevented  it  being  too  hard.  Blaew's 
presses  gradually  drove  out  the  more  ancient  press; 
but  even  as  recently  as  the  year  1770,  Luckombe,  in  his 
*  History  of  Printing,*  then  published,  says,  "  There  are 
two  sorts  of  presses  in  use,  the  old  and  the  new  fashioned ; 
the  old  sort  till  of  late  years  were  the  only  presses  used 
in  England."  On  the  preceding  page  is  a  representation 
of  Blaew's  "new-fashioned"  press,  with  which  at  the 
be^ning  of  the  present  century  all  the  printing  of 
Europe  was  performed. 

The  stereotype  improvements  of  Lord  Stanhope,  just 
described,  and  the  printing-press  invented  by  that  noble- 
man, which  bears  his  name,  oifered  the  first  great  prac- 
tical improvements  in  the  art  of  printing,  with  the  excep- 
tion of  Blaew's  press,  that  had  been  called  into  operation 
during  a  period  of  360  years.  The  Stanhope  press  is 
as  superior  to  Blaew's  wooden  press  as  that  was  to  the 
rude  press  that  preceded  it.  Bein'g  composed  entirely  of 
iron,  the  surfaces  brought  into  contact  when  the  impres- 
•ion  is  given  are  perfectiy  level :  and  the  combination  of 


levers  which  give  motion  to  the  screw  diminish  the  labour 
of  the  vrorliDiui,  while  they  add  to  its  efficiency.  Tliis 
invention  undoubledlj  enabled  printing  of  a  better  ave- 
rage quality  to  be  produced ;  but  it  added  very  slightly 
to  the  speed  with  which  inprenuMw  could  be  thrown 


ThsSDmbopa  E^m. 

[A,Oi«fruie;  B,  the nppcrt ;  C,  the  table;  D,  the fDcm ef  Ivpn ; 
E,  the  tsmiwn ;  P,  tha  ftijkel ;  G.  tJie  pUllin  j  I,  Iha  countErwe^ht ; 
Hf  the  iUdoIa  ^  b,  I,  vt,  preseim  mechuiiim,] 

oW.  Both  at  the  Stanhope  prcM  and  at  the  wooden 
press  the  same  general  r^e  of  work  was  maintwned, 
namely,  260  impresNons  on  one  nde  of  a  sheet  per  hour, 
to  be  produced  by  the  Joint  kbours  of  two  men,  one  ink- 
ing; the  types,  the  other  laying  on  the  sheet  and  giving 
the  pressure. 
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The  mode  in  which  the  ink  wu  applied  to  the  types 
remained  quite  unchanged  for  three  centuries  and  a  half. 
Inking-cushions,  technically  called  balU,  were  unxTonaUy 
used.  As  the  ancient  wearer  was  expected  to  make  i^ 
own  loom,  so,  even  within  these  few  years,  the  divi- 
sion of  labour  was  so  imperfectly  applied  to  printing  that 
the  pressman  was  expected  to  make  Ms  own  ink-balls. 
A  very  rude  and  nasty  process  this  was.  1!^  sheepskins, 
ddled  pelts,  were  prepared  in  the  piintia^-ofice,  where 
the  wool  with  which  they  were  stuffed  was  jdsa  carded  \ 
and  theK  balls,  thus  manufiM^tored  by  «  wm  wliose  ge- 
neral work  was  entirely  of  a  dlftKnt  natere,  reared 
the  ezpaftditure  of  at  least  hslf  an  faeur^s  Jaimn*  Bvery 
day  in  a  veiy  dingreeable  operation,  by  windi  &ey  wwe 
kept  soft.  The  qmaiity  of  ink  ^waitod  bf  tbese  balls 
was  enormous ;  but  they  tone  wum  been  lapcneded,  and 
their  waste  of  mateiial  and  time  got  lid  ef,  by  an  iayen- 
tion  applicable  not  only  to  printtog  bymadnneiy,  but 
printing  by  hand. 

Such  was  the  state  of  Ihc  ^ress  dqiaitaent  of  printing, 
not  only  in  England,  bat  tbmi^boat  tiw  world,  till  ii» 
year  1814.  As  several  approaches  had  been  made  befefre 
tlie  time  of  Faust  to  the  principle  of  printing  books  from 
moyeable  types,  so  the  principle  of  producing  impressions 
from  a  cyhnder,  and  of  inking  &e  types  by  a  roller,  which 
are  the  great  principles  of  the  priBtiiig<4iiadiiae,  had 
been  discoyered  in  this  country  as  early  as  ihe  year  1790. 
In  that  year  Mr.  William  Nicholson  took  out  a  pat^t 
for  certain  improvements  in  printing;,  the  ^pecafication  ef 
which  clearly  shows  that  to  him  belongs  the  £rst  aogw 
gestion  of  printing  from  cyHnders.  But  this  inventory 
like  many  other  ingenious  men,  was  led  astray  by  a  part 
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of  li]9  pKJiQcl^  n^Mb  waB  lig^ff  d^jfottlfr,  if  not  !»•• 
pi'UGlliMliLy  to  &6*  iHB^ect  of  Aitf  poptioii  of  Ml  pkn. 
'wloGky,  tknoff  Kb  tine^  Bfls  been  liroiigiil  info  iSbe-  most 
perfeet  operaliuR.  I^icholsofiV  patent*  war  neref  acted 
upon. .  The  first  maker  of  a  printing-machine  was  Mr. 
Koenig,  a  native  of  Baxxmy]  and  the  first  sheet  of 
papep  pfinted  hf  cr^tDderSy  and  by  steam,  was  tiie' 
*  Times  *  newspaper  ^  the  28th  Korerabcr,  1JB14.  The 
nflUanae  tHoa  fbv  tbe  &8t  tnne  oixKigiit  mto  action,  waa 
that  of  Mr.  Koei]%. 

BdRve  we  pioeeed  to  a  cfescriptioir  of  the  priirtingt- 
machine,  let  aa  has^hie  a  state  of  things  hi  whk&  the 
dearand  for  works  of  hargt  nniitbefashodd  hare  gone  oa 
increasing,  wh^  thenm^amcal  means  of  supplying  ^at 
demand  had  remained  stationaiT — had  remained  as  they 
were  at  the  begnBimg'  of  ilie  present  centmy.  Before 
theiEnrention  of  stereotyjnng  it  wasr  necessary  to  print  off 
coBsideral!^  unpresnons  o^  the' few  booKs  in  generat  d'e* 
mand,  sudi  as  bibles  and  prayer-books,  that  the  cost  of 
composition  mig^t  be  so  ftr  dirided  as  to  allow  tiie  book 
to  be  mM  cheapr  with  serrerd  scfaooil-boc^,  tho,  it  wasr 
not  uncommon  to  go  to  press  witii  an  edi^n  of  10,000 
copies.  Two  men  working  eight  hoars  a-day  each,  wooicF 
produce  1000  perfect  impressions  (impressions  on  eadr 
side)  of  a  sheet  per  day ;  and  thua  if  a  book  consisted  of 
twenty  sheets  (the  size  of  an  ordinary  scbool-book),  one 
press  would  produce  the'  twenty  sheets  in  200  days.  If 
a  printer,  therefore,  were  engaged  in  the  production  of 
such  a  school-book,  who  could  only  devote  one  press  to 
the  operation,  it  would  require  very  nearly  tiiree-quar- 
ters  of  a  year  to  complete  10,000  copies  of  that  work.  It 
is  tins  erident,  that  if  the  work  were  to  be  published  on 
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a  giyen  day,  it  miut  begin  to  be  printed  at  least  three- 
quartenof  a  year  before  it  could  be  pablished ;  and  that 
tiiere  most  be  a  oonnderable  outlay  of  capital  in  paper 
and  in  printing  for  a  long  time  before  any  return  could 
be  expected. 

But  take  a  case  whidi  would  allow  no  time  for  this 
long  preparation.    Take  a  daily  newspaper,  for  instance^ 
of  which  great  part  of  the  news  must  be  collected  and 
written  and  printed  within  twenty-four  hours.    Before 
the  application  of  machinery  to  the  printing  of  news- 
papers, in  1814,  there  were  nearly  as  many  daily  London 
newspapers  as  at  present;  but  their  ayerage  size  was 
much  smaller  than  those  now  published.    The  number 
of  each  paper  printed  was  less  than  at  present ;  and  the 
later  news  was  much  more  incompletely  given.    The 
mechanical  difficulties  of  printing  a  laige  number  within 
a  limited  time  required  to  be  overcome  by  arrangements 
which  involved  considerable  expense ;  and  thus  less  ca- 
pital was  left  to  be  expended  upon  that  branch  of  the 
outlay  by  which  the  excellence  of  a  newspaper  is  mainly 
determined, — ^namely,  the  novelty,  the  completeness,  and 
the  accuracy  of  its  intelligence.    Let  us  take,  for  ex- 
ample, the  ^  Times '  newspaper  for  some  years  prior  to 
1814,  when  it  began  to  be  printed  by  machinery.  When 
that  paper  was  originally  established,  somewhere  about 
forty  years  ago,  the  present  system  of  reporting  speeches 
in  parliament  on  the  same  night  that  they  were  spoken 
was  scarely  ever  attempted.      A  few  lines  menti(»iing 
the  subject  of  the  debate,  and  the  names  of  the  principal 
speakers,  were  sometimes  given;   but  an3rth]ng  like  a 
sketch  of  the  general  debate,  or  a  report  of  any  remark- 
able speech,  was  deferred  to  a  future  day,  if  it  were  pub- 
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lished  at  all.    Mr.  Woodfall  afterwards  introduced  an 
improved  system  of  reporting ;  but  the  sale  of  the  news- 
papers must  have  been  necessarily  limited  by  tiie  mecha- 
nical difficulties  of  their  production.     A  newspaper, 
being  made  up  of  many  distinct  artides,  does  not  require, 
as  a  book  does,  that  the  whole  of  the  types  of  which  it  is 
composed  should  be  set  up  before  one  side  of  it  is  printed 
off.    The  outer  side  of  a  daily  paper,  which  ordinarily 
consists  of  advertisements,  communications,  and  para- 
graphs of  minor  importance,  may  be  printed  off  some 
hours  before  the  inner  side,  which  contains  the  later 
news,  is  ready  to  be  printed.    Such  an  arrangement  of 
course  would  prevent  the  whole  paper  bemg  filled  with 
the  latest  news,  as  is  now  frequently  the  case ;  and  thus 
all  the  papers  printed  before  the  invention  of  the  machine 
will  be  found  to  be  constructed  with  reference  to  this 
principle  of  having  one  half  printed  long  before  the  other 
half  was  ready  to  be  printed.    But  let  us  see  how  that 
half,  which  contained  the  last  intelligence,  was  brought 
out  previously  to  1814.    If  we  refer  to  such  a  paper 
containing  a  report  of  any  great  parliamentary  debate, 
we  shall  find  the  speeches  generally  given  of  a  length 
not  proportioned  to  their  importance,  but  to  the  time  of 
the  evening  in  which  they  were  delivered.    Those  re- 
porters to  whose  share  the  earliest  speeches  fell  gave 
them  fully,  because  there  was  time  for  printing  them ; 
and  this  fullness  left  little  space  for  the  more  important 
speeches  which  at  that  period  generally  closed  the  de- 
bate.   The  quality  of  reporting  was  therefore  injured  by 
the  brevity  required  for  all  speeches  delivered  after  mid- 
night.   Without  this  sacrifice  the  paper  could  not  have 
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b— p  patBAwl  at  dl  gn^  thy  whoeethte  it  borg ;  and 
vilk  tiw  ■Mffifics  tbt  dilBculljr  o^  luoeCiug  Hie-  de- 
was  cBcmunns,  The  ariy  isoAt  is  which  it  cooM 
be  net  ww  by  Kt&ag  spa  porttoo  of  the  pap^  in  da^ 
pIkatB,  that  ia^  istteg"  np  twe  sets  of  types,  so  tluit 
two  panaaa  laag^  be*  cagagcd  n.  pnnting  it  off  at  th<f 
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*  Hmeai^'  o  page  onlj'  ww  worked  at  one  pren,  fo  enaUe 
the  pteaHMik  to  pnxoed  with  gfeal  speed.  If  l^  House 
of  GoBBOKXia  new  sitv  t»  four  e^do^  and  the  '  Tmiea,' 
or  tfaa  *"  Cktmmh*  at  die  *  Herald/  ennot  be  ready-  for 
prinliBi^ctf  tSl  rix  o'lclMsk.  atdke  eai'fiGst,  the  pi^^ers  are 
nevcipdidicBi  pubiiahedy  ao  Qint  the  couBtiy  and  the  town 
Toty  by  a^ppfied  wdhoiii  BitermiaBion'.  In  such  a  ca^ei. 
Deraie  me  muowauDOB  or  Va&  prmong'^nflOTnie,  tne 
DMniaf^  euedius  woidd  have  departed  without  a  paper^ 
and  dw  poaple  of  London  wotrid  hare  recdyed  them  at 
the  hoar  of  dimer  instead  of  that  of  breakfast.  The 
prinlBi^pnn,  ws  we  have  mentioned,  wiU,  at  the  ordi- 
nary  nta,  enide  twty  men  to  take  off  two  hmidred  and 
SStf  impressions  in  an  honr.  By  the  most  yiolent  ex- 
ertions the  pressmen  of  a  dniy  newspaper  were  enabled, 
widi  rela^,  to  work  off  abovt  five  hundred  copies  in  an 
boor.  One  press  would  ^ereibre  produce  ten  thousand 
oopief  in  aboot  twenty  hours.  It  is  manifest  that  such 
a  rate  of  speed,  if  such  a  quantity  were  demanded, 
woidd  be  inoompetible  with  the  production  of  a  daily 
paper,  the  condition  of  whose  existence  is  that  it  must 
be  wlu)&y  printed  and  sssued  in  four  and  twenty  hours. 
XiOt  n  double  die  speed  by  printing  in  dujrficate  ;  and  we 
£ad  that  ten  thoosand  copies  can  be  produced  in  about 
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ieahMn*  Jiul  «iiea  thiflmtr  rairifiB  rtirjMihlifaiinn  nt 
several  tfaousaads  of  liie  tea  tbousnid  pam/bdd  into  the 
■eztaffeexiMKn. 

WJiea  we  coinfwn  tibese  sendte  widi  thoie  iprodiioed 
by  the  printing-machine,  which  can  print  £omr  or  &re 
ghoiwand  cepiea  ia  aa  iiour,  we  gala  aome  imaf^t  into 
the  value  of  the  change. 

The  power  wliich  .aets  the  modem  prindx^^«(iachine 
in  action  is  ^supplied  by  steam-eiiginea.    Upon  enter- 
ii^  the  joachiae-raom  of  oneof  Ihelacgar  printLng-^ffices, 
A  stranger  ieda  a  ^tde  bwvildeved  by  the  dia  of  jo  jnany 
wheels  and  cf^lindefB  in  actioa.    One  man,  and  aome- 
tiiaes  t?ra  men,  tote  engaged  la  what  is  tacfanieally  caUed 
jatakiag  tfeadpioad  this  with  stotooty^  plates  is  a  tedious 
end  delicate  opemtion.    The  plates  aia  aecured  upon 
wrooden  bloeka,  by  wluc^  they  ave  zwaed  to  the  h^ht  of 
fflowaahle  lypes ;  iMii  ihea,  with  every  oare  in  casting, 
■jwrwi  «  the  nihniinnrn#  tanMny  aaeBBtioa.  thfmn  nlates.  un- 
like  movaable  types,  do  not  preaeat  a  perfectly  pbae 
suriace.    There  are  JbaUow  parts  which  nraat  be  brought 
ap  by  carelul  aoyasteeat;  ead  this  is  efiboted  by  placing 
pieoes  of  thia  paper  imder  imy  poiat  where  the  ianpres- 
ooa  isieuat    Thia  psoeeaa  o&ea  oocupiea  six  or  seven 
hours,  particularly  where  ihey  are  oat  from  wood<«ot8. 
Let  us  sui^Mse  it^ampleted.    Upoathe  solid  steel  table 
at  aaeh  end  of  the  Mwhine  lie  iho  -pageswfaich  priat  one 
aide  of  the  sheet    ^  the  top  of  the  maehine,  where  the 
Jayiag-on  boy  staadByis  a  heap^ wot  paper.    Tbe  paper 
•andei|;oeB4he  pMweas  of  wetting  pvevious^  to  catering 
the  madiiae-iMai.    Each  qaire  of  paper  is  dipped  two 
or  three  tiaMS,  eceanding  to  its  thid^ness,  ia  a  trough  of 
water;  amd  being  ogeaBd  is  subjected  JBrstto  moderate 
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preflsure,  and  afterwards  to  the  action  of  a  powerful  preas, 
till  the  moistare  is  equaUy  difiiiaed  through  the  whole 
heap.  If  the  paper  were  not  wetted,  the  ink,  which  is  a 
oompositiOQ  of  dl  and  lamp-black,  would  lie  upon  the  sur- 
ftce  and  smear. 

To  retora  to  the  madune.  The  signal  being  given  hy 
the  director  of  the  work,  the  laying-on  hoy  turns  a 
small  handle,  and  the  moving  power  of  the  strap  con- 
nected with  the  engine  is  immediately  communicated. 
Some  ten  or  twenty  spoiled  sheets  are  first  passed 
over  the  types  to  remove  any  dirt  or  moisture.  If  the 
director  is  satisfied,  the  boy  begins  to  lay  on  the  white 
paper.  He  places  the  sheet  upon  a  flat  table  before  him, 
with  its  edge  ready  to  be  seized  by  the  apparatus  for 
conye3ang  it  upon  the  drum.  At  the  first  movement  of 
the  great  wheel,  the  inking  apparatus  at  each  end  has 
been  set  it  motion.  The  steel  cylinder  attached  to  the 
reservoir  of  ink  has  begun  slowly  to  move, — the  ^  doctor' 
has  risen  to  touch  that  cylinder  for  an  instant,  and  thus 
receive  a  supply  of  ink, — ^the  inking-table  has  passed 
under  the  *  doctor '  and  carried  off  that  supply,— -and  the 
distributing-rollers  have  spread  it  equally  over  the  sur- 
face of  the  table.  This  surfiice  having  passed  under  the 
inking  rollers,  communicates  the  supply  to  them ;  and 
they  in  turn  impart  it  to  the  *  form '  which  is  to  be 
printed.  All  these  beautiful  operations  are  accomplished 
in  the  rixteenth  part  of  a  minute,  by  the  travelling  back- 
ward and  forward  of  the  caniage  or  table  upon  which  the 
*  form '  rests.  Each  roller  revolves  upon  an  axis  which 
is  fixed.  At  the  moment  when  the  '  fonn '  at  the  back 
of  the  machine  is  passing  under  the  inking-roller,  the 
sheet,  which  the  boy  has  carefully  laid  upon  the  table 
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before  bim,  ia  tm^t  in  the  wA-roUer  and  conveyed  to 
tbe  endlen  bands  or  tapes  iriiicb  post  it  over  the  fint 
MjwMion  tjliadar.  It  u  here  sdied  tightly  hj  the 
hmit,  wbieb  fall  iMtireen  the  pegei  and  on  the  outer 
nuugin.  Hie  tncmeDt  after  the  sheet  \e  seized  upon  tbe 
flnt  cjlinAer,  the  '  form '  posHS  under  that  i^linder, 
and  the  pa)per  bang  brought  in  coatsct  whh  it  receives 
■n  impreswm  on  one  ride.  To  give  the  ijn|sesi<in  on 
the  other  B4e  the  sheet  is  to  be  turned  ow ;  and  this  is 
efiecled  by  tbe  two  dnimB  in  the  centre  of  the  madiine. 
Tbe  endleM  tapes  never  loee  their  grasp  ol  the  sbect, 
althou^  they  allor  it  to  be  reversed.  While  the  im- 
pttmaa  hm  been  given  by  the  first  cylinder,  the  second 
'  icmn '  of  '^pes  at  tbe  other  end  of  the  table  bw  been 
inked.  The  drums  have  conveyed  the  sheet  during  this 
inking  upcn  the  second  cylinder;  it  is  brought  in  contact 
vith  tbe  ^KS ;  and  the  operation  is  ansplete. 


fHntiag^KUiiB.  il 

The  sbeve  detuli  may  be  illustrated  by  the  diagmm 
on  the  preceding  pi^,  thus :— The  sheet  of  paper  taken 
from  the  table  A  is  laid  on  tlie  feeder  B,  whidi  con^ts 
of  girths  of  linen,  tightly  stretched  by  being  passed 
round  two  cylbders.    By  the  motion  of  this  feeder  the 
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theet  is  placed  between  the  two  systems  of  tapes  which 
lie  on  the  cylinder  G :  these  tapes,  of  which  one  set  is 
represented  by  the  dotted  line,  and  the  other  by  the 
thin  line,  lie  two  and  two  oyer  each  other  on  the  cylin* 
ders  and  small  rollers  a,  b,  c,  d^  e,f,  p,  A,  i.  The  sheet 
of  paper  grasped  between  them  is  kept  dean  at  the 
places  in  which  it  is  in  contact  with  them,  and  by  the 
motion  of  the  various  parts  is  conducted  under  the  first 
printing-cylinder  H,  and  receives  an  impression  from 
the  types  at  C  ;  thence  by  means  of  the  cylinders  I,  K^ 
to  the  second  printing-cylinder  L,  where  it  receives  an 
impression  on  the  other  side  from  the  types  at  D.  Thus 
printed  on  both  sides,  it  is  taken  out  at  e  by  the  attend- 
ant. The  cylinders  I  and  K  are  simply  for  purpose  of 
conveying  the  sheet  steadily  and  smoothly  from  one 
printing-cylinder  to  the  other.  The  sheet  will  be  seen 
to  be,  reversed  in  its  progress  from  one  set  of  types  to 
the  other,  descending  tiie  left  side  of  the  first  and  the 
right  side  of  the  second  printing-cylinder.  An  inking- 
apparatus  is  placed  at  each  end  of  the  table  M,  N,  which 
carries  the  types  C,  D,  and  which  traverses  backwards 
and  forwards  under  the  printing-cylinders  L,.  H,  and 
inking-roUers.  The  ink,  received  from  a  reservoir  h.  by 
the  two  rollers  I  and  m,  is  transferred  from  them  to  the 
surface  of  the  table ;  the  siuface  of  the  table  inks  the 
rollers  n,  o,  and  these,  in  their  turn,  ink  the  types  as 
they  pass  backwards  and  forwards  for  each  impression. 

The  machine  thus  described  is  a  most  important  im- 
provement of  Kocnig's  original  invention.  That,  like 
most  first  attempts,  was  extremely  complicated.  It  pos- 
sessed sixty  wheels.  Applegath  and  Cowper's  machine 
has  sixteen  only.    The  inking  apparatus  of  this  macliine 
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is  by  fir  aMm  coaplete  and  ^oewomanl  Hmm  aay  otiier 
befim  mYUllBi.  Netbiiig  can  be  mote  pecfect  thaa 
tiw  &tiifeatioa  o£  the  ink  and  its-  appUcalanik  to  the 
tjrpcib  It  has  tfaenfinre  entivciy  flopcnoded  Koeacgf's 
aaduM;  andaa  the  pate&t  ka&expiied,  itsnsfriftnpidJy 
aateoduig,  not  ctAy  Iq  fin^aad,  bnttfiotiug^hEocEt  Europe^ 
Whea  a  nawipapar  is  prinAed  tff,  itis  at  oQee  leaioved 
Ann  tbe  laadiiiie  or  the  preaa  to  the  publiBher'a  comity 
and  thea  sold  wet  to  the  distcibutcns.  It  ia  importaDt 
that  the  shiaatB  fbr  s  book  sboald  be  delivered  dry.  A 
printer's  wavefaousv,  fiaom  nhich  books  are  iasiied  in  krge 
qnantitics,  is  a  aoeDe  of  great  activity.  Thediyk^  pio- 
eess  is  aom  a  tolorstbly  rapid  one,  by  the  ooayeyaoee  of 
steana  or  hot  air  throogk  the  drying^ooms.  The  sheets 
afo  here  hung  upon  poles,  by  means  of  an  instmsMot 
caUed  a  'peel,'  and  in  a  few  hoovs  acquire  the  necessary 
hardness.  They  are  next  eounted  into  qiures;  and  if 
time  penntts^  the  qinres  aare  made  perfectly  smooth  and 
compact  by  heavy  pressure.  The  hydraulic  pvess,  a  sin- 
gularly powerfid  and  usefol  piece  of  BMefainery,  ia  now 
very  generally  eoployed  for^s  purpose. 


[WUR  li  fbiced  byth*  Tnanp  h,  tnm  Ou  cWim  a,  (hnwli  Arplp*  c, 
Utd;  wh«f*  IE  Jbrcei  up  the  putoae,  Had  evinpfttieB  the  ula  of  pnnb^il 
•hem/]  r  ,  r-  r- 
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CHAPTEE  IV. 


BoauniDiHa. 


Hayikg  thus  traced  the  mechanical  processes  inyol?ed 
in  the  printing  of  the  sheets  for  a  book,  we  shall  in  this 
chapter  notice  the  binding  of  those  sheets  into  the  book- 
like form. 

It  is  a  necessary  consequence  of  the  connexion  existing 
between  different  branches  of  manu&cture,  that  no  one 
of  them  can  receiye  any  notable  increase  or  advancement 
without  benefiting  many  of  the  others.  Thus,  the  spur 
which  was  given  ten  or  a  dozen  years  ago  to  popular 
reading  by  the  establishment  of  works  issued  at  a  small 
weekly  price,  and  many  of  them  illustrated  by  wood- 
engravings,  has  been  the  means  of  inducing  changes  and 
eliciting  improvements  in  nearly  all  the  arts  connected 
with  publishing : — ^wood-engraving,  paper-making,  print- 
ing, booklnnding — ell  have  been  affected  by  a  moving- 
power  which  at  first  sight  might  appear  a  trivial  one. 
Some  of  the  works  now  published  at  a  penny  or  three- 
halfpence  weekly  can  vie  with  the  costly  works  of  bygone 
years  in  illustrations,  paper,  and  printing;  and  those 
persons  who  were  schoolboys  in  the  days  when  school- 
boys were  whipped  through  *  Vyse's  New  London  Spell- 
ing-book,' will  not  fail  to  see  how  rapidly  such  books 
ttre  assuming  the  neat  gilt*lettered  cloth  covers  of  modem 
times  in  place  of  the  nankeen  <  roan  *  of  past  years. 
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In  the  large  establishments  where  bookbincGng  is  car- 
ried on  for  the  publishers,  the  store-rooms  and  work- 
shops are  very  numerous.  Thus,  one  room  is  the  *  board- 
warehouse,*  where  the  millboard,  purchased  from  the 
stationer  in  sheets  of  various  sizes  and  thickness,  is  de- 
posited in  classified  recesses  till  wanted.  Another  is  tho 
*  cloth-warehouse,'  where  the  cotton-cloth,  now  so  exten- 
sively used  for  covering  books,  is  kept  and  cut  to  sizes. 
A  third  is  the  '  embossing  warehouse,'  filled  with  pieces 
of  leather  or  cloth  which  have  received  some  of  those  or- 
namental devices  to  be  described  hereafter.  One  room 
contains  machines  for  imparting  to  cloth  the  diamond  or 
granulated  or  speckled  appearance  usually  presented  by 
books  in  cloth  boards ;  an  appearance  which  nearly  hides 
the  rectangular  interlacings  of  the  warp  and  weft  threads. 
The  'embossing  shops'  contain  powerful  machines  for 
giving  to  the  flat  covers  of  books  those  beautiful  devices 
which  now  so  often  distinguish  them :  if  the  book  be  a 
Bible,  we  have  an  emblematical  device  of  a  religious  cha- 
racter ;  if  it  be  a  '  Shakspere,'  we  have  something  per- 
taining to  the  great  dramatist ;  if  it  be  a  lady's  album  or 
portfolio,  or  letter-case  or  blotting-book,  we  have  a  device 
of  a  graceful  and  ornamental  character.  This  is  an  ap- 
proach towards  what  may  perhaps  be  termed  a  *  principle ' 
in  bookbinding,  viz.,  that  the  subject  of  a  book  may  be 
known  from  its  cover ;  a  principle  which  seems  to  have 
dkuch  to  recommend  it. 

Then  there  is  generally  a  *  boarding-shop,'  wherein  all 
the  operations  are  conducted  for  binding  books  in  cloth 
boards,  the  most  prevalent  style  at  the  present  day. 
Here  females  are  engaged  in  foldmg  the  sheets,  gather- 
ing them  into  groups,  sewing  them  into  the  fonn  of  a 
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book,  &C.;  wUte-Acn  ne  jpnsiuigTjdieAibiequieBt  ope- 
latiMU  -of  ^kning,  jiMliingi  icnttiogy  ionnieniig;,  .pvessingy 
&c^  by  wJbidi  ike  book  k  hroifgjbJL  io  a  fiokihfid  state. 
Ib  laio^  bHDcliai4tf  nuuiufrcfiure  k  is  fomd  •CDiiTeiuent 
to  loeato  tho  wwkmesk  Accoediog  to  tbe  Jdnd  of  labour 
fm^aited ;  hmt  in  bnokbiiwiiT|g  on  a  Lu^ .  scale  it  is 
§mad  desifaU&  to  dbanfy  with  .ueifKct  jrather  to  tbe 
alyle  in  wbich  the  hook  is  to  be  bound,  thaa  to  dhe  natoe 
of  each  individnal  {rxmbsb.    Ail  ihe  joiher  departaMata 
are,  in  the  laigor  establiahaBfints»  ^milar^  classififiri  and 
gronped.    In  deaoibing  the  bodc-<biading  prooeaaes,  we 
dull  damfy  the  various  opwratioiw  ia  three  gronpay.ae- 
<aordiag4istheyTpla<ip    Ut,to.jagfey>4ya  book;  2Bd^ 
to  doeerm^  A  book;  and  3rdy  to  .£2fioarii/vijr a  bodu    A 
bookbinder  vauld  probaUj  object  to  this  mode  of  dassi- 
fioation ;  but  wBitiuok.it  will  meet. the  wants  of  tiie  seader 
better  then  a  mflve  tecfanical  .mode  of.  acraxigement. 

1st.  Mnhimg'^gf>  aJboak.  It  suaet  be  obrioys  to  iJI  who 
reflect  thaifeA  book  is  ^nted  ia  hn;ge  sheets,  that  theae 
sheets  anst  be  egfwrately  iblded  jbmI  then  oennected 
together,  bofiaoetfa^  cast  assume  the  form  of  A  book.  If 
we  open,  without  4aittiiig|  a  .number  ef  .any  penodyucal 
which  cQBaats  of  iua  tleanea,  we  aee  that  the  eight 
printed  pages  are  so  ^arranged,  as  to  folknr  in  proper 
order  wlien  the  sheet  as  folded  in  a  certaki  manner ; 
and  if,  as  in  a  laige  number  of  other  wcsks  now 
issued  periodically,  there  are  sixteen  pages  in  a  num» 
ber,  the  Aim^gemeo^  of  these  pages  4i^peaxs  mi^^arly 
confused  when  the  opened  sheet  is  inspected ;  but  liere, 
as  in  the  fonner  case^the  pages  Are  arranged  solely 
with  j^efepenoe  to  the  order  of  sequence  when  folded. 
Each  ^sheet.has  M  sthe  bettomtof  the  &xt  page  a  letter, 


^jgor%  or  «tfaer  sgnubol^icalled  a  '  mgaiiiauie,'  ittknded  io 
aaust macEM^g «beete properly  In iJie  vojame. 

The  iMriAter  tends  ibe  ahaeto  tQ  the  hinder  (we  are 
fypeakjng  of  becJcbiadiag  on  a  lai^>8cale)  ia  ktge  heafis 
or  groups,  aniftged  in  O&0  «f  two  fimoft;  ekber  many 
iMipies  of  one  ahee^,  iv  ten  ^tr  twelve  aoooeflnve  dbeato  -c^ 
one  vofaime,  £ami  the  gcoup ;  in  the  latter  ooae  the  heap 
is  called  «  gatiuarmg,  or  iqwe;  faiit  we  ^U  suppoae  the 
former  to  be  .the  caae^  a&  it  will  cnahle  ms  to  iqieak  of.the 
gatherers.  The  heap  of  aheets  passes  to  the  iiands  of 
the  foUeaSf  who  are  almoat  inxariahly  femalok  Each 
folder  sits  befinre  .a  flat  taUe  or  l)enchy  on  .which  she 
apreads  out  .the  sheets  in  suooesnon.  In  her  nght  tband 
ahe  holds  a  •small  ivory  oribone  folding-knife  with  which 
she  flattens ihe loldings of  the. sheet  Ewery  sncoessiKe 
sheet  of  the  gxoup  is  folded  in  precisely  the  same  way  as 
that  which' preceded  it,  so  that  no  particular  skUl  is  lo- 
^^oired  ia  adapting  the  inrious  .sheets  one  to  another; 
hut  the  ibldh;^  is  nevertheless  a  prooeas  lequinng  much 
aocuiacy,  especiaUy  in  the  .finer  Jcindaof  binding,  as  the 
sheet  is  folded  so  as  to  make  the  top  and  bottom  lines  of 
the  print  lai^eP^  without  xeferenoe  to  the  ^adge  of  the 
paper.  The  sheet  is  placed  with  the  cjgnatuie  towards 
the  left  hand  of  the  tfolder,  on  the  under  sur&ce ;  and 
the  foldings  iMoemore  or  less  numerouaaeoonliQg  aathe 
book  is  folio,  quarto,  octavo,  12mo«,  I6mo.,  I&no»,  2too^ 
32mo«^&c«,  terms  which  relate,  to  the  number  :of  .printed 
pages  in  .one  sheet 

Suppoamg  a  .group  of  signature  A  to  be  thus  folded^ 
another  of  signature  B,  and  others,  to  the  extent  re- 
quired for  the  volume,  these  will  have  to  be  *  gathered' 
mto  volumes  at  the  next  process.    This  gathering  is 


84  BBITUH  MAHVFACnnUCS. 

simply  breakmg  up  the  groups  hitherto  existing,  and  ro> 
arranging  the  same  sheets  in  the  order  necessary  for  the 
volume.    Instead,  for  instance,  of  having  twenty  copies 
of  one  sheet,  such  as  that  with  the  signatm^  A,  one  oi 
A  is  taken,  and  then  one  of  B,  then  one  of  C,  and  so  on, 
until  there  are  as  many  groups  as  volumes,  and  each 
group  containing  the  sheets  for  one  volume.    This  '  ga- 
thering '  is  in  most  cases  done  by  the  printer  before  the 
sheets  pass  into  the  hands  of  the  bookbinder. 

The  '  collater '  now  takes  the  group  of  sheets  in  band 
and  examines  them  to  see  that  they  occur  in  proper  order, 
that  no  duplicates  occur,  that  no  sheet  is  wanting,  that 
the  folding  is  correct,  &c.  This  is  a  process  in  which 
much  expertness  is  shown.  The  group  is  bent  at  one 
comer,  and  the  sheets  allowed  to  spring  back  succes- 
sively, leaving  to  the  eye  just  sufficient  time  to  catch  the 
signature  at  the  bottom  of  the  first  page  of  each.  If 
these  signatures  occur  regularly,  according  to  the  letters 
A,  B,  C,  &c.,  or  the  figures  1, 2,  3,  &c.,  or  any  prescribed 
combination  of  both,  then  the  arrangement  is  correct ; 
if  not,  any  error  is  immediately  adjusted. 

When  the  book  of  loose  sheets  has  been  thus  made  up, 
the  sheets  are  either  at  once  sewed,  or  are  previously 
beaten  or  pressed,  according  as  the  work  is  to  be  *  in 
boards  *  or  *  bound.*  It  is  well  known  that  a  bound  book 
is  more  dense  and  compact  than  one  in  boards,  and  this 
difference  is  mainly  due  to  the  process  immediately  pre- 
ceding the  sewing.  Until  recent  times  the  sheets  were 
separated  into  small  groups,  called  '  sections  *  or  '  beat- 
ings,' and  beaten  with  a  heavy  hammer  till  greatly  com- 
pressed ;  but  modem  invention  has  marked  out  a  much 
more  effective  mode  of  proceeding.     The  roUing-press  is 
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a  machiDe  in  which  two  rollen,  worked  by  hand,  are 
made  to  rotate  nearly  in  contact;  a  man  places  a  small 
nmnber  of  folded  sheets  between  two  tin  plates,  and 
passes  them  between  the  rollers,  on  the  other  side  of 
which  they  are  received  by  a  boy,  who  places  the  pressed 
sheets  in  heaps,  and  returns  the  tin  plates  to  the  man. 
Independent  of  the  saving  of  time  and  of  muscular  ez« 
ertion,  the  rolling-press  is  found  to  be  more  efficacious 
than  the  hammer  in  producing  less  '  set-off,'  or  transfer- 
ence of  ink  from  one  page  to  another. 

The  sheets  are  placed  for  a  short  time  in  a  standing- 
press,  and  are  then  again  cMUedf  to  see  that  no  disar- 
rangement has  occurred ;  any  plates,  too,  which  may  be 
interspersed  among  the  text,  are  now  inserted.  The 
sewer  now  sews  the  sheets  to  strings  or  bands  at  the  badL ; 
but  if  the  strings  are  to  be  rendered  invisible,  a  saw» 
mark  is  made  for  the  reception  of  each.  The  group  of 
sheets  is  fixed  tightiy  in  a  press,  with  the  back  edges 
uppermost,  and  a  few  shallow  cuts  are  made  with  a  saw, 
at  right  angles  with  the  length  of  the  book. 

A  sewmg^press  consLsts  of  a  flat  bed  or  board,  from 
which  rise  two  end-bars,  connected  at  the  top  by  a  cross- 
bar. Three  or  more  strings,  according  to  the  size  of  the 
book,  are  fast^ied  by  loops  to  the  cross-bar,  and  are 
tightened  down  by  a  simple  contrivance  at  the  lower  end. 
The  sewer,  seated  somewhat  obliquely  in  front  of  this 
machine,  with  her  left  arm  passing  round  the  left  vertical 
bar  (as  seen  in  the  annexed  cut),  proceeds  to  sew  the 
various  sheets  to  the  bands,  her  left  hand  being  behind 
the  strings,  and  her  right  hand  before.  Each  successive 
sheet  is  laid  flat  on  the  bed  of  the  sewing-press,  with 
the  back  edge  in  contact  with  the  strings,  then  opened  in 


the  Diddle,  ud  &Btened  to  tbe  stfag^  ff  pMm;  a 
thraded  needle  buiipwdi  and  fonwd*  tfamigb  Aa 
ceiiti^  fold  of  the  ifaeet;  eMfe  tbrnd,  ■fln  paanoff^firiMa 
tbe  inwle  to  Ite  oBt,  befa^  mada  to  toop  or  Cvist  round 
oneof  HwBtrinp  befc»«iiering*«Aoet.^wn.    A» 


soon  as  one  sheet  is  fastened  to  all  the  strings,  another  a 
laid  aoirn  on  it,  and  ^tened  in  a  andlar  manner.  A 
curious  kind  of  tlitch, railed  a  'kettle-stitch,'  is  made 
near  the  top  and  bottom  of  the  book,  u  a  means  of  al- 
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lowing  tbe  thread  to  pass  on  from  one  sheet  to  another. 
NonprofesBional  readers  may  be  sorely  puzzled  to  know 
what  '  kettlei^titch '  means ;  but  we  can  only  say  that  it 
is  sappeied  by  some  to  be  a  CQcniptixHi  of  '  catdi '  or 
'  ketch '  stiHUsh,  while  flthevs  refer  it  to  ^  chain  '  sdtck. 
Those  wiiD  would  attenqit  to  tmoe  the  etymology  of 
technical  terns  and  phrases  wnnld  soon  find  themselves 
u  a  aeo.  of  mystery  both  wide^juid  deep. 

The  operation  of  sewh^  is  oonductad  with  greai 
rapidity,  since  a  female  can  sew  two  or  Uiree  thousand 
sheets  a  day.    Many  modificationsaf  the  process  occur, 
aocerdiog  to  the  siae  of  .the  .book  and  iiie  style  of  bind- 
ing.   ThuSy  the  number  af  ,8triii|ga  inay  be  only  three, 
or  may  amoont  to  ^ht  «r  ten,;  m  instead  of  strings, 
strips  of  vellum  or  of  panchment  ^tre  sometimes  used. 
In  some  cases  the  needle  passas^thnDugh  eight,  thicknesses 
of  pap^*,  in  others  six,  in  others  four,  .in  others  two; 
according  to  tbe  size  of  the aheet,  ihemnnber  of  pages 
in  it,  and  the  asode  in  which  tbe  pages  are  arranged. 
It  is  a  foitenflte  droumstaace,  consideEing  the  very 
limited  number  of  emfdoyments  for  females   in   thia 
country,  Uiat  there  are  aavcsal  departmeplK  of  book- 
hkiding  witbiai  the  scope  of  their  ability.    The  .gneater 
partof  that  whwh.'has  hitherto  engaged  our  attention  is 
imtniBted  to  females;  and  in  a  laige  bookbinding  eatfr- 
blishment  employaeatiB  ihus  affivded .  toa  isonaderable 
nnmbec 

While  qwaldng  of  naking^upA  bode*  we  must  remark 
that  oaoutofaottc  or  India-rubber  binding  xequises  no 
sewing.  The  sheet  is  cut  into  separate  leaves,  and  these 
leaves  ave  retained  aole^  by  a  cement  of  caoutchouc 
applied  to  their  hinder  edges.    The  leaves  are  allowed 
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to  assume  a  round  contour  at  the  back  edge  by  placing 
them  m  a  kind  of  mould  or  gauge  shaped  for  the  pur- 
pose ;  thej  are  then  rasped,  to  give  a  slight  roughness 
for  retaining  the  caoutchouc  afterwards  applied.  A 
flexibility  is  produced  by  this  kind  of  binding,  greater 
than  can  be  presented  by  a  sewed  book ;  while  at  the 
same  time  the  caoutchouc  cement  is  so  retentiTe  as  to 
bind  every  single  leaf  firmly.  This  new  mode  of  bmd- 
iug  was  introduced  a  few  years  ago,  and  is  valuable  for 
many  kinds  of  Tolumes. 

2nd.  Covermg  aTBook.  We  have  now  made  up  the 
sheets  into  the  form  of  a  book,  and  have  connected  them 
together.  Whether  the  volume  is  in  elegant  'calf- 
extra,'  or  '  Rusaa-extra,'  or  whether  it  is  a  roan-bound 
school-book,  or  a  '  boarded '  book,  the  sheets  are  brought 
together  in  some  such  mode  as  we  have  attempted  to 
describe  above.  Here  then  we  shall  commence  the 
second  of  the  three  sections  into  which  we  have  thought 
it  proper  to  classify  the  operations.  The  '  cover '  of  a 
book,  in  booklHuders*  phraseology,  is  the  piece  of 
leather  or  of  doth  which  envelopes  the  millboard ;  but 
the  reader  of  a  book,  when  he  speaks  of  its  cover,  ^ves 
the  term  a  much  more  extensive  application.  We  must 
therefore  at  once  explain  that  the  leather  or  cloth  is 
called  the  cover^  the  stiffening  substance  within  is  the 
board,  and  both  taken  collectively  the  case. 

When  the  book  is  taken  from  the  sewing-press,  an 
inch  or  two  of  each  string  is  left  hanging  to  it ;  these 
are  afterwards  either  scraped  so  thin  as  to  be  but  little 
conspicuous,  or  are  employed  for  fastening  the  book  to 
its  case.  The  back  of  the  book — that  is,  the  assembled 
back -edges  of  all  the  sheets — is  glued,  to  increase  the 


BOOKBINDI2fG.  89 

bond  by  which  they  are  held  together.  When  the  book 
has  gone  through  one  or  two  other  minor  processes, 
that  one  succeeds  which  is  perhaps  as  remarkable  as  any- 
thing displayed  in  bookbinding ;  viz.  rounding  the  back 
and  hollowing  the  front.  Most  persons  can  understand 
the  production  of  a  square  back  and  edge  to  a  book ;  but 
the  graceftd  convexity  of  the  one  and  concavity  of  the 
other,  in  most  books  bound  in  the  modem  style,  are  as 
curious  in  the  mode  of  production  as  they  are  pleasing  in 
appearance.  In  the  process  of  *  backing,*  by  which  this 
effect  is  produced,  the  book  is  laid  on  a  bench,  held  or 
pressed  by  the  left  hand  of  the  workman,  as  shown  in 
the  annexed  cut,  and  hammered  near  the  back  edge,  with 
such  a  peculiar  movement  of  the  left  hand  as  causes  the 
back  to  become  rounded  while  the  hammering  proceeds. 
The  effect  is  so  instantaneous  that  a  looker-on  scarcely 
knows  how  or  when  it  is  produced.  The  state  of  the 
back  is  such  as  to  enable  the  sheets  to  yield  to  the  round- 
ing action  of  the  hanuner,  being  coated  with  glue  not 
yet  dried ;  and  the  subsequent  drying  of  the  glue  retains 
the  sheets  permanently  in  the  position  which  they  thus 
acquire. 

It  may  perhaps  have  occurred  to  many  a  reader,  that, 
as  the  board  of  a  book  is  frequently  of  considerable 
thickness,  it  is  likely  to  project  beyond  the  back  and 
to  form  a  stiff  and  inconvenient  hinge.  This  is  pre- 
vented by  a  very  simple  contrivance,  adopted  at  the  time 
when  the  book  is  *  backed.'  It  is  placed  between  two 
pieces  of  plank  called  *  backing-boards,'  the  hinder  edges 
of  which  are  placed  precisely  where  the  two  hinges  of 
the  book  are  to  come.  The  book  with  the  boards  thus 
placed,  is  then  squeezed  tightly  in  a  press,  with  thp 


go  auTOBMJunaAiavBJa. 

back  edge  oppcrsMxt;  and  tin  tmA  boiagtlins  mgaia 
la  iwuad  fenn,  b  f«rtnHi  of  tAge  ^nnjecis 
I,  BO  ■(  to  liiTBt  *  kind  «f  grw>¥c  nto 
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Tbe  rnMler  wUI  beu  io  Biiint  th«t  the  edges  of  the 
iKiok  are  ■]]  this  tine  nagh  aad  nneren;  bat  the  time 
hw  novr  coi«e  when  tkf»e  edges  muit  be  brongtit  to  the 
Jevd  and  smeotk  *ur&ce  which  adds  so  nnich  to  Ae 
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beauty  of  u  beok.     These  aere  a  few  minor  pHnoceaseB 
carried  on  about  this  tiane  f  but  it  will  coaly  be  necessary 
that  we  should  notice  tixise  of  i  most  ptoninent  import- 
ance or  use.    In  fonsser  tines  the  edg^  were  cut  in  a 
most  clumsy  and  rude  manner  by  means  of  shears,  one 
blade  being  feed  to  ab«ndi,  and  the  other  beiag  moved 
by  the  right  hand  of  the  woi^man,  winle  his  left  famid 
held  the  book,  and  thns  the  leaves  were  cut  a  few  at  a 
time.    The^eutting  of  the  edges  was  partly  effected  by 
this  method,  atid  partly  by  drawing  the  ec%e  of  a  sharp 
knife  along  the  leaves,  guided  by  die  edge  of  a  board. 
The  ^  cutting-press'  of  the  present  day  is  however  a  much 
more  effective  arrangement.     The  book,  after  being 
properly  adjusted  between  two  boards,  is  screwed  m  a 
press,  with  one  of  the  ends  projecting  aHtde  above  the 
level  of  the  bench.    The  ends  of  all  the  leaves  are  th^i 
cut  off  while  in  this  position,  by  means  of  an  instrument 
called  '  a  plough,'  the  catting  edge  of  which  in  its  mode 
of  action  is  nndway  between  tiiat  of  a  pointed  knife  and 
a  plane-iron.     The  edges  are  all  cut  to  a  perfect  level ; 
and  the  book  being  reversed,  tiie  other  end  is  similarly 
treated.    But  by  far  the- most  remaricable  part  of  the 
process  is  that  by  winch  the  concave  front  edge  is  brought 
to  such  a  regular  curve.    Most  persons  who  have  thought 
of  the  matter  at  all .  may  have  conceived  that  this  con- 
cavity is  produced  by  scoring  out  a  portion  with  a 
gouge ;  and  indeed  the  drcumstance  of  the  concavity  of 
the  front  edge  being  just  the  same  in  degree  as  the  con- 
vexity of  the  back  has  given  rise  to  many  sage  con- 
jectures wholly  wide  of  the  truth.    The  glue  vwth  which 
the  back  of  the  book  had  previously  been  coated  is  so 
far  softened  as  to  BuSer  the  bands  and  the  bad^  edges  of 
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tiw  •heels  to  yidd  to  preaaure ;  and  this  is  followed  by 
an  opentioa  which  makes  a  stranger  fear  that  the  round 
of  the  back  is  destroyed  for  ever.  The  workman  takes 
tlie  book  in  his  hand,  finont  edge  uppermost,  and  strikes 
the  back  foraihlj  against  the  bendi ;  thus  transforming 
Ihe  roand  badL  into  a  square  back.  Then,  using  some 
coBtrivanoea  to  keqi  the  sheets  in  this  position,  he  fixes 
tte  book  in  the  cntting-piess,  and  cots  the  finont  edge  in 
predaeljr  die  same  way  as  the  top  and  bottom;  thus 
miking  all  the  edges  perfectly  square,  and  all  the  leares 
perfectly  equal  in  nae.  The  most  remarkable  part  of 
the  opeiation  then  succeeds ;  for  immediately  on  removing 
the  temponry  festenii^  firom  the  book,  the  whole  of 
Hie  leaTOB  spring  back  to  thdr  former  position,  that  is, 
omreK  at  the  badL  edge ;  and  the  slightest  ccmaderation 
of  the  natme  of  curvature  will  make  it  manifest  that,  as 
all  the  leaves  are  made  perfectly  equal  in  the  cutting- 
pnas,  a  convexity  at  one  edge  must  be  accompanied  by 
an  equal  concavity  at  the  other.  Hence  is  produced  the 
hollow  or  'gutter'  of  the  finont  edge. 

In  this,  as  in  other  parti  of  bookbinding,  the  process 
is  modified  to  suit  diflfetent  droomstanoes.  Books  in 
boards  are  dther  not  cot  at  all  at  the  edges,  or  are  only 
partially  cut;  while  bound  books  are  carefully  cut  at 
top,  bottom,  and  fitmt  edges. 

We  next  tam  our  attention  to  the  boards,  which  are 
permanently  attached  to  the  book  in  difierent  stages  of 
its  progreas  towards  oompleticm,  according  to  the  nature 
of  the  binding.  Millboard,  the  stiff  substance  of  which 
the  ades  oi  books  are  formed,  is  a  thick  pasteboard 
composed  of  many  paraUel  layers,  glued  or  pasted 
togetheTi  and  pressed  in  a  mill  to  make  them  dense  and 
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smootb.  The  sheets  are  of  various  si2se8  and  thicknesses, 
according  to  the  size  of  book  for  which  they  are  required ; 
and  the  bookbinder  sometimes  glues  two  together,  to 
produce  a  board  of  double  thickness.  From  the  large 
sheets  the  smaller  pieces  are  cut  to  form  the  sides  of  the 
boo(s.  In  the  first  place,  a  pattern-piece  or  size-pat- 
tern is  prepared,  having  the  exact  size  and  form  of  the 
boards  to  be  cut.  The  cutting-machine  is  then  adjusted 
to  these  dimensions,  by  causing  an  edged  instrument, 
analogous  to  a  scissor-blade,  to  work  at  a  certain  distance 
from  a  groove  or  raised  ledge,  against  which  the  edge  of 
the  board  is  placed.  The  actual  cutting  is  effected,  as 
here  represented,  on  the  same  principle  as  by  a  pair  of 
shears ;  but  the  arrangement  of  the  machine  enables  the 
pieces  to  be  cut  with  perfect  accuracy,  both  as  to  size 
and  to  rectangular  form. 

The  boards  are  cut  by  the  same  machine,  whatever 
may  be  the  department  of  the  factory  where  they  are  to 
be  used ;  but  the  period  of  adjusting  them  to  the  book 
depends  on  circumstances  which  we  may  now  explain. 
If  a  book  is  put  into  'doth  boards,'  or  is  'bound  in 
cloth,'  the  cloth  cover  is  attached  to  the  boards  before 
the  latter  are  attached  to  the  book ;  but  if  the  book  is 

*  bound '  or  '  half-bound '  in  leather,  the  boards  are  first 
attached  to  the  book  by  means  of  the  strings,  and  the 
leather  cover  is  pasted  on  afterwards.  In  the  one 
instance  the  cloth  is  cut  from  the  roll  to  the  required 
size  in  the  cloth-warehouse,  and  handed  over  to  the 

*  cloth-case  maker ;'  in  the  other,  the  leather  is  cut  from 
the  skins  in  the  leather-warehouse,  and  consigned  either 
to  the  binders  or  to  the  embossers. 

A  boarded  book  is  attached  to  its  covers  almost  entirely 


Itr  thebaKdikeiBgputodto.ltelilukJtti«^iv  'tad- 
papen,'  pUoed.b;  Ae.bmdBT.^.l'ie  beginning  wd  end 
ofthebcx^  Tim  '  dnh  aag'  i»  SxaL  prepatd  bj 
pastjiag  the  cloUi  upon  the  bcvnlf,  pltrftri  SMffitneoilj 
wide  ^ait  to  allow  iar  the  tliirVnpff  of  .the  bock ;  and 
the  eaie,  thui  made,  U^tlacdied  to  Um  book  bj  the  bade 
uf  the. bx^  being aoTsred  with  stout  linNBod  aAerwids 
iastened  to  the  case ;  the  eud-papen  are  then  glued  to 
the  boarda. 
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la  A  booad  hmik^  faowerer,  Ae  frvaasa  is 
and  mom  x»ikI&i%  euidiicted.  The  boftrdft  being  ad- 
jintedio  the  pneparsiaes,  titeback  of  JtJbelxiok'TQnQded^ 
tfaeied^B  louty^les  made  ilmnigh  ithe  bonds  oppoBite 
to.  the  stobgSy  aod  iJie  atik^  of  the  pn^r  ieagth,  the 
boards  are  £uteied  to  die  book  byjiasaiag  ike  enda^si 
the.8triDgB  tfaraug^  the  holes  and  peating  then  down. 
The  ^hdla^n&BB*  in  the  baoks  of  vflOBie  books  depeads 
eaiiQaase  mA^peadai-oi  the  ^uhenag  of  the  bands  or 
flbriogs.  If  wb  open  a  ^  hoiihnr4iaoked^  boeik  <we  shall 
aee  Ihat  the  kft&er or  olath  cover  apriogs  awa/firom  the 
back  edge  of  the  sheeta;  whereas  oliherbodEa  Appear  to 
haxe  the  leatlKrfiDBiljr  attached  tbeareto.  This  di^renoe 
aiaaes  simply  fiami  the  iatapoMtioii  «£a  danfated  la^r  q£ 
paiper  or  doUi  beiweeatfae  kaiher  Mid  the  back  lof  the 
sheets :  this  layer  helps  to  ^tseiigthea  the  book,  laod,  at 
the  same  time*  adnuta  of  tfie  hack  .beiogjaaade  dose  or 
hoUow*  aoooixtiBg  js  the  twe<  layac»«f  paper  ace  or  aee 
netnade  to  adhere  t(|*etiier.  If  me  .sappoee  a  hollow 
cylmder  of  paper.tote preaaedflat,  and  .oae  ade  pasted 
to  the  baek  edge  #f  the  aheeta,  vUle  the  leather  cover 
ia  parted  to  tbe  other  aide,  ire  shall  have  aone  idea  of 
the  nature  of  A  'iioUovr  iMck*' 

When  a  boakyattaehed  i»  ita  boMads  by  means  of  ihs 
banda,  is  ready  to  leoaive  the  Readier  iconering,  Ihe  leather 
is  cat  to  the  reqiiired.aiaQ,jdkMnngafaaaiiha]f  an  laehali 
rouad ibr  paring  and  tonaiag  in.  The, edge  iapared lor 
cut  awi^  ohliqpi^  witba Jnaen kaife,  to  fmvtmt  the  on- 
seeaily  projection  whidi  wenld  otherwise. reauk.  If  it 
is  to  reeeive  any  ef  thaae  deonatiana  whidi  add  soiiqaeh 
to  the  external  beanly  ef  a  Ixiak,  tibe  kaprinftbg 'of  the 
devices  is  done  pan%  hefiave  and  partly  after  the  leather 
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is  attadked  to  the  book,  as  we  shall  explain  forther  on. 
But  the  mode  of  pasting  the  cover  on  the  book  is  the 
same  in  both  cases.  The  leather  is  laid  smooth  with  the 
&ce  downwards^  and  the  back  surface  well  coated  with 
paste.  The  workman  then  takes  the  hock  in  his  liandsy 
lays  the  back  evenly  in  the  middle  of  the  leather,  and 
draws  and  smooths  and  works  the  latter  until  it  adheres 
dosely  to  the  back  and  boards  of  the  book.  This  is  a 
process  of  very  great  nicety ;  for  not  only  must  the  more 
obvious  parts  of  the  surface  be  closely  covered,  but  the 
overlapping  edges,  the  tuming-in,  the  comers,  &c.,  must 
ail  be  finished  with  great  exactness,  or  the  book  will  be 
at  once  spoiled.  It  is  one  of  those  operations,  so  frequent 
in  manufoctures,  wherein  success  depends  on  a  nicety  of 
manipulation,  as  incapable  of  being  described  as  of  being 
imitated  without  loog  practice. 

There  is  one  litde  appendage  which  we  may  nouce 
here,  viz.  the  head-hand*  Every  one  is  familiar  with  the 
fact  that  his  Bible  has  a  little  band  or  edging  of  silk  at 
the  top  edge,  where  the  paper  joins  the  covers.  This 
head-band  is  partiy  for  service  and  partiy  for  appearance ; 
it  helps  to  sustain  the  leather  at  the  back  of  the  book  at 
the  same  level  as  the  boards ;  and  it  gives  a  neat  finish 
where  slight  imperfections  might  be  otherwise  visible. 
The  better  kinds  of  head-bands  are  formed  of  little  strips 
of  vellum  or  pasteboard,  with  coloured  silk  twisted  over 
and  around  them  in  the  process  of  fixing  them  to  the 
book ;  while  the  commoner  kinds  consist  of  a  cord  m- 
serted  in  a  doubled  piece  of  coloured  silk  or  cotton-dotb. 
We  may  also  here  mention  the  *  raised  bands '  which  are 
sometimes  used  for  ornament  in  the  better  kinds  of  ho6ks  ,* 
they  consist  of  little  strips  of  leather  or  cord  pasted  across 
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the  back  of  the  book  before  it  is  covered,  and  afterwards 
stamped  and  gilt  so  as  to  contribate  to  the  beauty  of  tho 
Tolume. 

drd.  Decorating  a  Book. — ^We  have  ^anced  through 
the  more  prominent  operations  by  which  the  book  is 
made  to  assume  its  compact,  convenient,  and  durable 
form ;  omitting  mention  of  many  slighter  manipulations 
which  would  neither  suit  our  limits  nor  be  intelligible  to 
general  readers.  There  is,  however,  a  wide  difference 
between  a  book  thus  prepared  and  as  given  in  a  finished 
state  from  the  hands  of  tiie  bookbinder.  The  edges  of 
the  leaves  are  cut ;  but  they  are  white,  neither  coloured 
nor  gilt :  the  boards  are  covered  with  doth  or  with  lea- 
ther; but  neither  cloth  nor  leather  is  embossed  or 
stamped,  or  gilt  or  lettered.  As  these  adornments  are 
subsidiary  to  the  formation  of  the  book  itself,  we  have 
thought  it  better  to  group  them  by  themselves,  whether 
they  are  done  before  or  after  the  cover  is  lud  on  the 
book. 

First,  then,  for  the  edges.  The  majority  of  cut-edged 
books  are  treated  in  one  of  two  ways — gprinkled  or  gUt ; 
the  first  being  the  most  general  method  for  bound  books ; 
and  the  second  for  Bibles,  Prayer-books,  Annuals,  and 
the  higher  dass  of  bound  books.  The  sprinkling  is  a 
angular  process,  and  one  which  differs  greatly  from  the 
idea  which  many  may  have  formed  of  the  matter.  The 
edges  of  the  majority  of  bound  books  present  a  speckled 
appearance,  arising  from  a  coloured  liquid  or  paint  being 
laicl  hregularly  over  them ;  and  the  peculiarity  consists 
in  the  mode  of  produdng  the  small  spots.  The  colour  is 
kid  on,  not  with  a  brush,  as  in  painting,  but  by  the  fol- 
lowing contrivance :— A  set  of  books,  to  be  sprinkled  of 
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OIK  ookicr,  are  nagtd  nde  bjMr  OB  «  bcttefi^  da  ftireoBN 
ihieldecl  fimn  otker  puris  of  the  faetarj.    A  oolocffis 
mixed  up,  of  umber,  Venetiaii  red,  or  any  othec  efaas^ 
pignMOt,  irkh  water  and  pSBte  or  aae;  into'  this  the 
woiknan  cBpa  a  large  brodi,  anel  then  atrikcB  the  handle 
or  not  cf  Ike  brash  fl^aiosl&atielD  held  ia  tiwrother  iuuid 
at  ft  faeifht  of  tim-  or  thaoe  fieet  ahcwe  the  books :  the 
action  is  so  gorerned  av  to  esnscr  a  showier  oi  spate  to  £ikU 
on  the  edges  of  ^e  books;  whidi  qiets  an  not  «>< daddy 
eoagregated  as=  to  cover  tibe  whole  saKfaoe,  andee  yet 
such  as  to  baTe  an:  e<pabl9  appeannee'whea  fimidud. 
The  mode  of  handling  tiie-  bmi^  is  obrionsly  the  point 
on  wbidrthesocceoftof  thftproeesslniges.    Same  books 
have  the  e^kges  morilM^  instead  of  spfMU;  tins  is  done 
m  amaanernmiiarta&atohBemd  in  makiBg  awrbiecf 
pepety  and  is  the  work  of  a  sspaaiAe  dasB  of  men. 

The  operadcm  (tf  giUkig  the  e^pes  of  the  books  is  one 
which  ilkstntes  in  a  strydng  manaec  the  dense  and 
compact  form  into  wbich  the  leaves  of  a  book  are  brought 
by  pressing  and.  bmding.  The  edge*  of  a  well-bound 
Bible  presents  a  fine^  smooth^  g^kissy,  and  briltiai^  sur- 
faee,  so  equable  and  anifenaa  as  to  mder  the  distiBCt 
leaves  almost  iirrisibie ;  yst  these  leatves  ean  be  parted 
as  easily  as  if  their  edgea  wer&  aet  gilt,  and  each  edge 
presents  its  fine  and  dsHcately-flMrked  line  of  gold.  Wese 
not  the  ktnres  pressed  together  as  oompactiy  as  a  mass  of 
wood,  this  eiReet  coidd  not  be  prodiieed. 

There  is  in  the  prooosaof  giidittg  ec^,  as  well  as  that 
of  cutting  theB»,  a  necessity  that  titee  front  and  faac^  of 
the  bookahould  bo  bro^ghft  perfeetly  square  befose  the 
<^nitio»«  The  lea^dd  couM  not  be  bent  into  te 
curvature  of  the  <  gutter'  if  thfe  wei»  not  temporavily 
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made  flat:  the lxM»k n llwieftinrbfoag^litt^lo tke 've^ 
form  (while  tbe  cavar  cover  k  yet  maiy  imftDiehcd 
stste),  beld  tightiyia  a  pniar,  aii# thr  dirges  scraped 
ameoi^  witb  a  slndglii-ed]^  piece  efstael,  to  nmove  ail 
aiperities  left  hy  iA»  cnltiag^pkugli.  Tke  edge  it  tiicn 
eoeted  wsth.  a  laqaA  (XMapooAmd  feelcehaik  aed  nmter; 
and,  wiile  iimm  lettkg  or  partially  dryieg^  the  giidiag- 
tools  are  being  prepared.  The  Ical^goMi  is  hUmm  oot 
firom  the  book  in  wUck  it  is  aM  hfike  goldbeater ,  upon 
a  cnafaaen  ooireied  itbit  lealiier,  wieere  it  ib  placed  out 
amootk  by  the  anl  of  a  knife.  £adi  leaf  is  then  cut  vp 
into  two  or  more  pieees^  according  to  tbe  size  and  tfaiek- 
neMof  the  book  whose  edge  i»  to  be  gilt  Onthework- 
bend)  B  a  cup  contaiBDig  wtite  of  egg  beaten  up  widi 
waiter j  a  lottle  of  winch  is.  laid,  by  iMans  of:  a  camel*hair 
pencil,  OD  the  still  damp  sm^Ke  of  cfaatt:  and  water;  The 
gold  is  then  taken  op,,  piece  after  piece,  by  a  flat  camd- 
hair  brush,  and  lax!  on  tbe  book*edge.  Tfads  is  doae  to 
aU  the  tfafee  edges  in  sucoession ;  the  book  being:  turned 
roand  in  the  preBS  to  bring  tiie  sfMsessire  edges  upper- 
most. After  the  lapse  of  a  very  few  minutes  tise  gold 
has  beeome  saffieien^  dry  and  set  for  polishiag,  a  pro- 
cess which  woold  seem  caLeulated  rather  to  rub  off  eveiy 
atom  of  gold  than  to  polish  it  The  workman  holds  in 
his  two  hands  a  loag-haadled  bumasfaer,  at  the  lower  end 
of  which  is  ixed  a  rery  smooth  strmght-edged  piece  of 
hard  stone ;  this  he  pkcea  on  the  gilt  surface,  and  with 
hffi  left  eibow  restbig  on  the  worid)eadi,  and  Ihe  handle 
of  the  bomisher  resting  on  hia  right  shoulder,  he  rubs 
the  gold  with  great  foece  at  right  angles  to  the  direction 
of  the  leares.  No  gold  is  rubbed  off,  but  tbe  ^adiele  is 
Inrought  to  a  high  degree  of  poli^f  the  compactness  of 
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the  letvef  beiiig  sach  as  to  allow  uo  clia&-oolour  or  e^ 
or  gold  to  penetrate  between  them.  If  the  bumielKr 
were  woriced  in  the  direction  of  the  leaves,  the  polish 
would  not  be  so  lugh.  The  boards  of  the  book  are  doriog 
these  processes  turned  bade  as  far  as  possibie ;  and  when 
the  gilding  is  completed,  paper  b  wrapped  round  the  gilt 
edges,  to  prevent  the  gold  from  being  soiled  in  the  aub- 
sequent  finishing  of  the  book. 

The  covers  of  books  are  decorated  in  a  greater  varie^ 
of  ways  than  die  edges.  Boan-bound  school-books  are 
sometimes  'marbled'  outnde;  a  process  which  bears 
some  resemblance  to  the  sprinkling  of  the  edges.  A 
liquid  compodtion  of  copperas,  potash,  water,  and  any 
common  colouring  substance,  sudi  as  umber,  is  made. 
The  books  are  opened,  and  hung  over  two  ban,  so  that 
the  boards  may  be  nearly  horizontal,  and  the  leaves  hang 
vertically  downwards.  The  liquid  colour  is  then  dashed 
on  somewhat  in  the  way  before  ex^ilained,  so  as  to  cover 
the  back  and  sides  of  the  book ;  the  spots  or  splashes 
being  larger  or  smaller,  according  to  the  mode  in  which 
the  brush  is  handled. 

A  mode  of  improving  the  appearance  of  Morocco 
leather  for  the  covers  of  books  is  not  a  litde  striking. 
Whoever  compares  the  appearance  of  a  piece  of  Morocco 
in  a  slipper  or  a  dudr-cover  with  that  presented  by  a 
well-bound  book  will  p^xseive  that  the  former  has  a  series 
of  irregular  lines  or  grooves ;  whereas  the  latter  has  a 
regular  granulated  appearance,  which  is  thus  produced : — 
The  leather  is  first  wetted  and  laid  on  a  bench.  The 
woriunan  fastens  to  the  palm  of  his  right  hand,  by  means 
of  a  strap  passing  over  the  hand,  a  large  flat  piece  of 
cork.    Then,  doubling  one  portion  of  the  leather  over 
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another,  so  as  to  bring  two  surfaces  into  contact,  he 
gently  rubs  the  upper  fold  of  leather  to  and  fro  with  the 
piece  of  cork ;  varying  the  extent  and  position  of  the 
doubling,  and  the  direction  of  rubbing,  so  as  to  let  every 
part  of  the  surface  be  rubbed  against  some  other  part. 
The  effect  is  very  marked ;  for  not  only  are  all  the 
wrinkles  removed,  but  they  are  replaced  by  a  kind  of 
granulated  surface,  consisting  of  a  uniform  series  of 
minute  raised  spots.  When  the  leather  has  been  allowed 
to  dry,  it  retains  this  texture  permanently,  and  is  then 
applied  to  the  covering  of  books. 

The  cotton-cloth  with  which  so  large  a  number  of 
new  books  are  now  covered  has  an  ornamental  character 
given  to  it  in  three  different  ways,  either  before  or  after 
it  is  applied  to  the  boards  of  the  book.  One  of  these 
is  the  imprinting,  all  over  the  cloth,  of  a  small  and  uni- 
form pattern  calculated  to  hide  the  barrenness  and  stiff 
uniformity  of  the  threads  in  the  cloth.  If  the  reader 
has  an  opportunity  of  inspecting  the  backs  of  many  cloth- 
bound  books,  he  will  see  that  there  are  a  great  variety 
of  patterns  thus  given  to  the  cloth.  The  process  is  as 
follows : — There  are  machines  for  preparing  the  doth, 
each  of  which  consists  of  two  cylinders  rotating  in  con- 
tact by  means  of  the  usual  machinery,  as  in  the  next  cut. 
The  cylinders  are  engraved  with  the  device  which  is  to 
be  impressed  on  the  cloth,  and  there  are  therefore  as 
many  pairs  of  cylinders  as  there  are  devices ;  each  pair 
being  fixed  to  the  machine  as  wanted.  By  a  very  inge- 
nious contrivance,  a  row  of  small  jets  of  gas  is  carried 
through  the  interior  of  the  lowier  cylinder,  by  which  it 
becomes  heated  throughout.  Every  kind  of  stamping  or 
embossing  in  leather  or  cloth  is  more  effectively  per- 


BKintn  HAWTAOioBn. 


ibrmed  irlieii  aided  by  heat,  and  it  is  to  afford  &is  lte«L 
that  the  gas-jets  are  emploTed.  Other  machines,  oa  a 
similar  principle,  are  employed  to  hnpreaa  particular 
deai^na  of  which  a  large  quantity  may  be  required.  The 
{oeee  of  cottOD^cloth,  many  yards  iit  length,  ia  inKTted 
between  the  cylinders  at  its  extreme  end,  and  la  tfaeti, 
by  the  action  of  the  machine,  drawn  regnlarly  bettraeo 
them,  receiving  its  impress  as  it  passes. 
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The  embossing-presaes  act  on  a  different  principle. 
The  device  is  in  this  case  engraved  on  a  flat  thick  plate 
of  steel  or  gnU'^metal,  which  is  stamped  down  upon  the 
leather  or  doth.  The  oorer  or  the  case  for  a  book  is 
laid  flat  on  a  tablet  or  bed  heated  with  gas  from  beneath, 
or  else  on  a  counter-die  similar  to  tliai  by  which  it  is 
to  be  impressed.  The  eiq^Ted  plate  (which  is  in 
^  intaglio/  like  a  seal,  but  not  so  deep)  is  fixed  to  the 
paress  with  its  ftce  downwards,  and  by  manual  labour^ 
exerted  on  very  powerful  leverty  it  is  brought  down  upon 
the  cover  with  such  force  as  to  impart  its  device  to  the 
leather  or  doth,  the  device  being  of  course  raised,  or  in 
bas-relief,  like  a  '  cameo/  There  are  some  instances  in 
which  the  embosdng  is  done  to  the  leather  or  doth 
before,  and  in  others  after,  the  cover  is  pasted  to  the 
boards ;  but  the  action  of  the  madunes  and  the  nature  of 
the  device  are  the  same  in  either  case. 

When  we  compare  a  doth-bound  book,  or  the  cheap 
embossed-roan  Bibles  now  so  much  used,  with  an  elegant 
morocco  or  russia-bound  book,  we  see  that  the  orna- 
mental devices  are  raised  above  the  common  surface  in 
the  former  case,  and  levelled  below  it  in  the  latter. 
Hence  a  very  different  system  of  working  is  required. 
The  name  of  blocking  is  given  to  the  operation  whereby 
the  depressed  device  is  given.  This  is  either  effected 
by  a  number  of  punches  and  other  small  tools  used  by 
hand,  or  by  means  of  a  small  blodiing-press.  A  jet  of 
gas  is  so  placed  as  to  heat  a  central  compartment,  into 
or  against  which  the  tools  are  placed,  whether  for  letter- 
ing or  ornamenting,  whereby  the  blocking,  or  rather 
'  todmg,'  is  efiSected.  Sometimes  the  depressed  device 
is  not  coated  with  gdd,  in  which  case  it  is  called  '  blind- 
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tooling ;'  in  others,  gold  is  laid  on  the  book,  and  then 
stamped  down  with  the  heated  tool.  The  workiuBii  has 
a  vast  number  of  tools,  such  as  rounds,  squares,  pointa, 
scrolls,  diamonds,  lines,  letters,  &c.,  the  combination  of 
wbich,  according  to  the  taste  which  he  is  enabled  to 
display,  produces  a  pattern.  The  book  b  laid  on  a 
bench,  with  its  back  or  sides  uppermost,  according  to 
the  part  under  operation,  and  the  workman  presses  the 
heated  tools  down  on  the  level  surface,  learing  a  device 
which  is  at  once  depressed  and  polished.  In  lai^ 
or  elaborate  devices  he  has  a  paper  pattern  for  his 
guidance. 
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When  the  device  is  to  be  a  gilt  one,  the  leather 
requires  certain  preparatory  processes  to  tit  it  to  retain 
tlie  gold.  It  is  first  coated  with  size,  then  two  or  three 
times  with  white  of  egg,  and  lastly  slightly  touched  with 
a  piece  of  oiled  cotton  at  the  time  the  gold  is  laid  on. 
The  gold  is  laid  on  in  slips  of  greater  or  lesser  size 
according  to  the  pattern;  and  the  heated  tools  are 
immediately  impressed  on  it,  whereby  the  gold  is  made 
to  adhere  permanentiy  to  the  leather.  The  loose  or 
superfluous  gold  is  then  wiped  off  with  a  rag, — ^which 
rag,  we  may  remark,  becomes^ an  article  of  no  small 
value  in  the  course  of  time. 

All  that  has  been  here  said  of  ornamental  devices 
applies  equally  to  the  lettering  of  a  book.  Where, 
however,  it  may  be  done  conveniently,  the  punches  or 
small  devices,  instead  of  being  fixed  in  handles  and  used 
singly,  are  fixed,  by  means  of  glue  and  cloth,  to  a 
metallic  plate,  and  thus  impressed  on  the  book  at  one 
blow  by  a  press.  This  is  then  called  '  blocking.'  In 
the  *  blocking-shop '  are  drawers  and  boxes  filled  with 
various  small  devices  in  brass,  which  the  workman  com- 
bines according  to  his  taste,  and  fixes  to  a  flat  block  or 
plate.  The  plate  is  attached  to  the  upper  bed  of  a  press, 
heated  by  means  of  gas  within ;  and  the  case  of  the 
book  being  introduced  beneath,  the  block  is  let  down  on 
it,  and  imprints  the  device,  whether  it  be  gilt  or  ^  blind/ 
Where  a  fillet,  or  line,  or  running  sprig  forms  part  of 
the  ornament  on  the  back,  sides,  or  edge  of  a  book,  it  is 
frequentiy  done  by  a  wheel  or  *  roll  *  in  the  manner 
here  represented.  The  edge  or  periphery  of  the  wheel 
has  the  device  in  relief,  and  this,  being  wheeled  along 
carefully  over  the  surface  of  the  book,  leaves  a  corre- 
sponding depression. 
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Such  are  the  principal  modes  by  which  a  book  is 
decorated.  We  have  been  able  merely  to  give  a  type 
or  general  representation  of  each,  and  must  necessarily 
pass  over  minuter  shades  of  operation.  The  costly  bind- 
ings in  velvet  and  silk,  the  gold  and  silver  clasps  of 
expensive  Bibles,  and  all  the  niceties  which  the  con- 
noisseur in  bookbinding  regards  with  such  an  admiring 
eye,  are  exceptions  to  the  general  routine  of  manufactures, 
which  may  be  posted  over  in  this  brief  outline. 

Having  thus,  in  the  foregoing  pages,  glanced  at  the 
efaief  among  those  manufacturing  details  which  relate  to 
Boosa,  we  shall  devote  the  remaining  Chapters  of  this 
volume  to  those  which  bear  most  prominently  on  Tba« 
TEXxuro ;  taking,  in  the  first  instance,  a  Coach  and  its 
appendages  as  an  example  of  one  large  class  of  aids  to 
traveiling^ 
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CHAPTER  V. 

GOACH-BUILDING  ;  WHEEL-MAKIKG. 

AccoBBiKG  to  the  information  of  Stow,  the  bugmess  of 
coach-making  arose  more  suddenly  in  Enghmd  than  has 
commonly  been  the  case  in  the  annals  of  our  manu- 
factures. <*  In  the  yeere  1564/'  says  he,  <'  Guylliam 
Boonen,  a  Dutchman,  became  thequeene's  coachmazme, 
and  was  the  first  that  brought  the  use  of  coaches  into 
England.  And  afler  a  while,  divers  great  ladies,  with 
as  great  jealousie  of  the  queene's  displeasure,  made  them 
coaches,  and  rid  in  them  up  and  downe  the  countries, 
to  the  great  admiration  of  all  the  beholders ;  but  then 
by  little  and  little  they  grew  usual  among  the  noBiiitie^ 
and  others  of  sort,  and  within  twentie  yeeres  became  a 
great  trade  of  coach-making."  The  fashion  gained  a 
permanent  footing,  notwithstanding  the  opposition  of 
watermen  and  chairmen,  and  the  vituperation  of  Taylor 
the  *  water-poet,*  who  reviled  the  new-fashioned  coach 
as  a  "  great  hypocrite,  for  it  hath  a  cover  for  knavery, 
and  curtains  to  vaile  and  shadow  any  wickedness. 
Besides,  like  a  perpetual  cheater,  it  wears  two  bootes 
and  no  spurs,  sometime  having  two  pair  of  legs  to  one 
boot,  and  oftentimes  (against  nature)  it  makes  faire 
ladies  weare  the  boote  ;  and  if  you  note,  they  are  carried 
back  to  back,  like  people  surprised  by  pyrats,  to  be  ^ed 
in  that  miserable  manner,  and  thrown  overboard  into  the 
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sea.  Moreover,  it  makes  people  imitate  sea-crabs,  in 
being  drawn  sideway,  as  they  are  when  thej  sit  in  the 
boot  of  the  coach ;  and  it  is  a  dangerous  kinde  of  car- 
riage for  the  commonwealth,  if  it  be  considered.*' 

Allusion  is  here  evidently  made  to  forms  of  coaches 
not  now  adopted;  and  indeed  we  find,  on  glancing 
at  old  prints  of  the  seventeenth  and  eighteenth  cen- 
turies, that  the  coaches  had  a  great  variety  of  forms 
imparted  to  them.  Leaving  these  points,  however,  our 
purpose  is  to  pass  rapidly  in  review  the  chief  mecha* 
nical  operations  concerned  in  building  a  coach  or  other 
vehicle. 

Perhaps  the  simplest  mode  of  viewing  the  construc- 
tion of  a  coach  is  in  reference  to  the  materials  used. 
These  are  principally  timber,  iron,  plated  metal,  leather, 
paint,  varnish,  and  woven  materials.  The  main  parts  of 
a  vehicle  are  constructed  of  wood,  whether  in  relation  to 
the  body  (the  part  in  which  the  travellers  are  seated), 
the  under  framework,  or  the  wheels.  Iron  is,  however, 
used  in  considerable  quantity,  not  only  for  the  springr, 
but  in  almost  every  part  of  the  vehicle,  in  order  to  en- 
able the  latter  to  bear  the  very  severe  strain  to  which  it 
is  subject.  Plated  metal  is  used  principally  for  orna- 
ment, such  as  headings,  &c.,  in  addition  to  its  employ- 
ment for  handles,  hinges,  and  various  other  small  pieces 
of  mechanism.  Leather  is  used  for  covering  the  upper 
part  of  the  body  of  the  best  coaches,  for  suspending  the 
body  in  its  supporting  frame,  for  attaching  the  horses  to 
the  vehicle,  and  in  a  small  degree  for  the  internal 
trimmings  of  the  coach.  Paint  and  varnish  are  of  course 
used  for  the  customary  purposes,  in  preserving  and  beaii* 
tifying  the  suHaces  of  the  wood  and  iron.    Woven  ma« 
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takit,  ladi  at  cmyiage-laee,  tM  woollMi-dodi,  nik,  &e., 
are  eniploj«l  in  the  interiMl  deonataon  or  <  triOBBing  *  of 

It  maj  aoir  be  aaked  whedicr  thaM  viriona  opei»- 
tiaai  are  ever  carried  on  nnder  one  roof,  and  hj  one 
aatabBdunent :  or  whether,  in  order  to  aee  the  diffisftat 
pocewea  of  coach-makingy  it  would  be  neeeaaaiy  to  viat 
$g  many  difierent   tradesmen  as  there  are  branches 
of  nMUdofteture.    No  one  establishment  makes  all  die 
fariooB  parts  of  a  coach ;  and  great  differences  exist  in 
the  extent  to  whidi  the  oonnecdon  of  the  branches  is 
carried.    Some  of  the  smaller  mauu&cturers  merely  put 
together  the  parts  which  have  been  procured  read  j  made 
froaa  o^er  persons,  while  the  larger  firms  embrace  seve- 
nl  difierent  departments,  whereby  the  parts  of  a  ooadi 
are,  for  the  most  part,  entirely  made  within  one  Victory. 

The  first  thing  to  be  done  in  building  a  coach — as  in 
boilding  a  boose  or  a  ship-^  to  draw  the  design,  to 
^Bsplaj  taste  and  invention  in  the  plan  and  proportions, 
80  as  to  combine  comfort  with  eleganee  to  the  greatest 
possible  degree.  There  most  be  an  arelutect  for  a  coach 
as  well  as  for  a  house  or  a  ship,  and  he  is  required  to 
posRss  inirentiTe  ingemiity,  as  well  as  knowledge  of 
geometrical  forms.  The  working-drawing  or  design  for 
a  coach  is  akefedied  with  chalk  on  a  laxge  smooth  black 
board,  and  on  the  same  scale  as  the  Tehide  to  be  coi^ 
itructed.  The  parfy  for  whom  the  coach  b  to  be  made 
has  thos  an  opportnni^  of  se^ng  the  plan  and  propo^ 
tions,  and  of  suggestug  alterations  before  practicai  opem> 
ttons  are  commenced*  The  elegance  and  oostliacss  of  a 
well-built  private  caiviage  render  it  <|iiite  as  moch  an 
ol^t  of  tast^  ai  of  conveniettoa ;  awl  thus  the  li^jSh 
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mofy  of  t2ie  ccMdi-^MgMr  !§  ooastnitl  j  at  voik  to 
devise  impnnred  fomu  aod  loodes  of  «rrmgBiiient  In  tl^ 
vtrious  parts  of  a  carriage.  In  addition  to  ita  elegaacot^ 
too,  a  coadi  is  eoostroetod  in  a  maimer  more  and  more 
conducive  to  the  eowfort  of  the  imaatas — a  meed  of 
praise  whidn  we  caanot  always  give  to  the  prevailing 
foErm  q£  iiats  and  coats,  for  i^ae  latter  oftesi  teadi  us  that 
fashion  is  an  anoomfortabie  tyrant 

When  the  form  a»d  proportions  aie  definitely  ar- 
ranged and  clearly  Aakihed  on  the  board,  a  plan  is 
adopted  very  similar  to  that  observed  in  binlding  a  ship. 
The  pattern  of  a  i^ip  is  drawn  the  full  size,  and  a  mould 
is  formed  of  pieces  of  thin  wood,  adapted  to  all  the 
cfaalk'^marks  in  the  dteteh,  and  sening  as  guides  to  the 
shipwright  ki  fiushuming  the  hull  of  a  ship.  So  it  is  with 
the  coaclubailder.  He  prepares  a  mmdd  of  a  coa(di, 
that  is,  he  places  a  series  of  Ihin  pieces  of  wood  to  the 
dialk-marks  on  ^  board,  shaping  tibem  m  Rich  a  manner 
ac  to  guide  the  saw  and  plane  of  the  workman  hereaft^. 
The  chief  reason  for  this  similarity  in  the  operation  of 
the  shipwright  imd  the  coach>builder,  so  £ur  aa  regards 
the  commencement  of  his  operations,  is  found  in  the  tor» 
tnous  Ibrms  of  the  pieces  of  wood  used  in  the  siructuDe. 
Without  any  further  allusion  to  a  ship,  we  may  merely 
observe  that  there  is  scarcely  a  right  angle  or  a  stradgfat 
line  throughout  a  coach.  Curvatmres  of  the  most  r^ 
markaUe  and  complicated  kind  occur,  which  taamut  h» 
expressed  in  feet  and  indMs ;  and  thus  it  becomes  ne* 
oessary  to  have  a  type,  a  mould,  a  pattern  of  some  kind 
or  other,  to  transfer  the  required  forms  from  the  chalk 
sketch  to  the  rough  wood  on  whieh  the  workman  iaafinw 
employed. 
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The  sketch  being  femed,  and  the  pttttern^pieoes  pra- 
pued  in  oonformity  with  it,  the  wood  is  selected  fitted 
for  the  purpose.  In  the  coach-fiictories  there  are  uBuallj 
two  aawpits — one  for  cutting  wood  in  the  '  roond,'  and 
the  other  for '  conyerting.'  The  '  round  '  is  the  tedinieal 
appdktion  for  wood  just  in  the  form  in  which  it  is  cut, 
bef<Nne  bdng  squared,  and  in  this  form  a  hurge  quantity 
of  timber  is  stowed  awajr.  The  operations  of  the  sawyer, 
by  which  the  trees  are  cut  into  planks,  are  of  the  usual 
kind,  and  require  no  particular  nicety. 

When  the  wood  is  cut  into  planks,  it  is  '  converted' 
in  the  other  pit  This  term  (which  is  also  used  by  ship- 
wrights in  an  analogous  manner)  relates  to  the  cutting 
of  the  planks  into  the  required  forms  by  means  of  the 
pattern-pieces,  md  requires  much  more  taste  and  judg- 
ment. A  word  or  two  may  here  be  said  on  the  varieties 
of  wood  employed  by  the  coach-builder.  Ash  is  used 
very  largely  in  the  construction  of  coaches ;  the  quality 
called  *  hedge>row '  ash  is  a  tough  fibrous  wood,  with 
which  the  principal  parts  of  the  framewoik  of  a  coach 
are  constructed ;  it  is  not  liaUe  to  warp  or  twist,  and 
thus  becomes  for  many  purposes  a  valuable  kind  of  tim- 
ber. Beech  is  a  cheap  kind  of  wood,  nev»  used  by  , 
builders  of  the  best  coaches.  Elm  is  employed  for 
planking  in  those  parts  of  the  body  of  a  coach  requiring 
much  strength,  as  also  for  the  naves  of  wheeb.  Oak, 
in  similar  manner,  is  employed  in  various  parts  of 
coaches  wheroin  strength  and  durability  are  required. 
Mahogany  furnishes  the  material  for  the  panels  of  the 
best  coaches — those  broad,  smooth,  and  delicately  curved 
sur&ces  which  form  the  most  conspicuous  part  of  the 
body  of  a  coach.    Spanish  mahogany,  which  the  cabinet* 
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maker  selects  as  the  most  beaatiM  for  his  purposes, 
is  not  so  useful  to  the  coach-builder  as  the  kind  called 
Honduras,  on  account  of  the  unfitness  of  its  curled  and 
twisted  grain  to  conform  to  the  bending  which  coach- 
piaiels  receive.  Deal  and  a  few  other  kinds  of  timber 
are  used  to  a  Hmited  extent  in  coaches;  but  ash  and 
mahogany  are  the  two  principal  kinds. 

The  proper  timber  being  selected  for  the  various  parts 
of  a  coach,  it  is  taken  up  to  the  coach-making  loft,  where 
the  operation  of  the  maker  commences.  It  may  be  hero 
stated  that  the  term  '  carriage '  is  used  by  the  workmen 
in  a  sense  different  from  that  commonly  employed.  We 
speak  indifferently  of  a  coach  or  a  carnage ;  but  the 
coach-builders  apply  the  latter  term  only  to  the  frame-- 
work  which  lies  beneath  or  around  the  body,  and  which 
serves  both  to  support  the  body  and  to  connect  it  with 
the  wheels,  pole,  &c.  Hence  there  are  two  dasaes  of 
workmen  employed,  the  one  called  '  body-makers,*  and 
the  other  '  carriage-makers ;'  the  one  employed  princi- 
pally on  delicate  framework  and  panelling,  the  other  on 
stouter  masses  of  wood.  Body-makers  may  be  regarded 
as  the  principal  artisans  employed  in  a  coach-factory. 
They  are  required  to  possess  a  practical  knowledge  of 
complicated  geometrical  forms,  and  a  very  accurate  hand 
and  eye.  The  body  of  a  coach  is  first  put  into  shape  by 
a  skeleton  framework  of  ash,  every  piece  of  which  is 
more  or  less  curved  in  one  direction  or  another,  and 
sometimes  in  double  curvature.  The  meeting  edges  of 
the  various  pieces  of  wood  are  seldom  at  right  angles  to 
the  surface,  and  various  methods  of  joining  are  thereby 
rendered  nece8(sary ;  in  some  parts  glue,  in  others  bolts, 
nails,  or  screws;  and  in  otiiers  those  kinds  of  joist* 
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kwomtk  to  woAmm  by  Ihe  mnnw  of  ^ 
jtint,' tbe  '  kpjobV  wd  the  <  groove/    Ib  fonun^  Uw 
Mf«nl  pieon  lor  the  body  of  a  cooob,  ikm  wnibiM 
nMboi  43QMlaBt  we  of  the  potlera  or  mould-pieoesy  by 
wbieb  be  is  guded  bi  tbe  ciarmbiree  giveii  to  die  differ^ 
«Dt  poiik    The  actad  worfcng  of  tbe  wood  does  nsC 
differ  much  finom  the  <^)«ralMm  of  a  jouier,  pUmes  ami 
tbe  oustomiry  joiaiag  toob  being  alike  em{>loyed  by 
each.    Not  only  aie  the  sheletoB  pieees  of  the  firanae- 
work  jointed  together  vith  great  nieefyy  bat  equal  or 
evea  still  greater  care  is  requbred  in  prepariog  te 
grooves  for  tbe  receptioa  of  tbe  mahogany  panels.     The 
panels  themselves  are  broaf^  to  Ibe  syvmetrieal  and 
elegantly  curved  forms  wluch  they  present,  partly  by 
tbe  planey  and  partly  by  the  united  action  of  beat  and 
moisture.    If  a  thin  pbmk  be  wetted  on  one  side  and 
heated  on  the  other,  it  will  q^ieedily  beeome  convex  on 
tbe  miastened  side  and  concave  on  tbe  other ;  and  tfao 
workman  is  enabled  to  make  these  fiwms  penuuient. 

Tbe  experienoe  and  tact  requisite  lor  this  department 
of  ooacb^baildkig  have  tbe  usual  efSrat  on  tbe  rdaiMD 
between  mssfeer  and  woriunan ;  the  latter  can  command 
a  high  rate  of  wages.  Ceacb4)ody  makers,  indeed,  raidc 
asMi^  the  highest  order  of  London  artisaBs ;  tbe  num- 
ber of  first-rate  workmen  in  that  brsncb  is  limited,  and 
does  not  appear  likely  to  iocfease  in  any  great  degree. 

The  reader  will  then  understsnd  that  the  botfy  of  a 
carriage,  t. «.  that  part  in  which  the  asttera  are  placed,  b 
amde  by  a  dsst  of  workmen  dMfereiit  from  those  who 
make  the  under  part  of  a  carriage;  that  the  wood  of 
which  the  body  b  prindpaUy  formed  (In  the  larger  and 
important  ftctories)  b  prmel^aUy  ash  and  maba» 
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gany ;  that  die  worknan  Mnoii^  tiie  various  pieces  by 
tJie  aid  of  a  pattem-board,  as  in  the  process  of  ship- 
building ;  that  die  aetual  piocess  of  working  the  wood  is 
a  superior  kind  of  joiaer's  work ;  end  that  the  operations 
are  conducted  in  that  floor  of  the  building  called  the 
*  ooach-making  loft.'  While  the  body  of  a  coach  is  thus 
in  process  of  formation,  the  other  parts  are  being  made 
by  other  sets  of  workmen ;  the  '  carriage-makers '  are 
employed  on  the  complicated  mechanism  beneath  the 
dody ;  the  smiths  are  preparing  the  numerous  pieces  of 
iron  requbed  in  various  parts  of  the  coach;  and  the 
wheelwrights  are  making  tiie  wheels. 

Perhaps  we  may  as  well  introduce  in  this  place  the 
few  descriptions  to  be  given  concerning  the  subject  of 
wheekmaking.  llie  business  of  a  wheelwright  is  totally 
distinct  from  that  of  a  coach^bmlder ;  no  establishment 
of  the  latter  kind,  we  believe,  being  in  the  habit  of 
making  the  wheels  for  their  own  coaches.  But  althoi^ 
the  operatioDs  of  the  wheelwright  are  thus  not  strictly 
assodated  with  those  of  the  ooach-maker,  yet  both  require 
a  little  eluddation  in  connection  vrith  the  present  subject. 

A  coach^wheel  is  a  remarkable  instance  of  lightacis 
combined  with  strength ;  and  not  less  remarkable  for 
the  accuracy  of  ha&d  and  eye  required  in  its  construc- 
tion* As  a  matter  of  principle,  a  large  flat  circular 
piece  of  wood,  with  a  hole  in  the  centre,  would  form  a 
wheel ;  and  in  many  oountries  forms  the  only  kind  of 
wheel  used  at  the  present  day ;  but  practiee  ihows  that 
a  much  smaller  quantity  of  material  b  capable  of  beiBg 
wrought  into  a  wheel  eieelling  not  only  fai  elegance, 
but  also  in  durabiliQr,  sueh  rude  produofions.  The  ei^ 
eentbl  parti  of  a  modem  wheel  are  the  iMit«»d»4gEioAM, 
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and  the  fdhe^  oorresponding  to  the  centre,  the.  nufii, 
and  the  drcamferenoe  of  a  circle.  The  nave  is  a  short 
block  of  wood,  usually  elm,  forming  the  middle  of  the 
wheel,  and  pierced  with  a  hole  to  receive  the  axle  or 
axle-tree.  The  spokes  are  bars  of  oak,  radiating  from 
the  nave  at  equal  distances  one  from  another,  and  ex- 
tending to  equal  distances  from  the  nave.  The  felloes 
are  circular  s^ments  of  ash,  framed  on  the  extremities 
of  the  spokes,  and  joined  one  to  another  so  as  to  form  a 
circle.  To  these  parts  must  be  added  the  hire,  an  iron 
hoop  which  binds  all  the  felloes  closely  together. 

The  mass  of  elm  intended  for  the  nave  is  turned  ot 
the  required  dimensions  and  shape  in  a  lathe,  and  is 
hollowed  within  to  receive  the  axle.  It  is  then  fixed 
in  a  kind  of  groove,  with  its  axis  horizontal ;  and  the 
mortices  or  holes  are  chiselled  out,  for  the  reception  of 
the  end  of  the  spokes.  This  is  a  nice  and  difficult 
operation,  requiring  a  practised  eye  for  its  proper  exe^ 
nation,  on  account  of  the  peculiar  direction  In  which 
the  spokes  radiate  from  the  nave  of  a  wheel.  If  we 
stand  at  a  short  distance  behind  a  carriage,  we  shall  per- 
•ceive  that  the  wheels  are  not  flat,  but  that  they  are 
<^ncave  on  the  outer  sur&ce  and  convex  on  the  inner; 
the  lower  spokes  are  nearly  in  a  vertical  position,  while 
the  upper  spokes  branch  out  at  a  considerable  angle 
from  the  vertical.  There  are  various  reasons  for  this 
form,  some  of  which  relate  to  the  strength  of  the  ve- 
hicle, some  to  the  increase  of  room  for  the  body  of  the 
coach  without  increasing  the  width  of  the  track  of  the 
wheeb,  and  some  to  the  preservation  of  the  coach  from 
splashing.  The  holes  for  the  spokes  have  theref<H«  to 
^  diiselled  in  conformity  with  this  *  dishing '  of-  the 
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wheel,  as  the  conical  fonn  is  called  ;  and  not  only  so, 
but  half  the  spokes  are  placed  nearer  to  one  end  of  the 
nave,  and  the  other  half  to  the  other,  for  tlie  sake  of 
increasing  the  strength,  and  thus  the  holes  have  to  be 
made  at  different  parts  of  the  nave's  length. 

The  pieces  of  oak  for  the  spokes  are  brought  to  the 
wheelwright  in  lengths  of  about  four  feet,  and  are  then 
shaped  bj  hand  to  the  light  and  elegant  forms  with 
which  we  are  familiar.  The  length  of  the  spokes  must 
of  course  depend  on  the  diameter  of  the  wheel.  The 
front  wheels  of  a  modem  coach  are  from  forty  to  forty- 
four  inches  in  diameter ;  and  the  hind  wheels  from  fifty 
to  fifty-six  inches.  The  front  wheels  have  usually  twelve 
spokes,  and  the  hind  wheels  fourteen.  A  plane,  the 
usual  ud  to  a  workman  in  giving  a  smooth  surface  to 
wood,  cannot  be  employed  in  preparing  the  spokes,  on 
account  of  the  varying  curvatures  wjiich  they  present ;  a 
small  cutting-tool  called  a  *  spoke-shave '  is  the  principal 
instrument  employed.  One  end  of  each  spoke  is  formed 
into  a  tenon  to  fit  the  mortice-hole  in  the  nave ;  and  the 
spokes  are  fixed  by  the  operation  of  'speeching,'  or 
'spoking,'  repretiented  in  the  next  cut.  The  nave  is 
placed  in  a  kind  of  socket  at  a  sh<»*t  distance  above  the 
ground,  in  a  part  of  the  workshop  where  a  cleft  is  made 
in  the  floor  to  receive  the  spokes  as  the  nave  is  gradually 
turned  round ;  and  the  spoke  is  then  driven  into  the  hole 
prepared  for  it,  by  repeated  blows  with  a  mallet.  The 
spokes  are  partially  shaped  before  being  driven  into  the 
nave,  and  are  finished  afterwards. 

The  rim  of  a  wheel  is  formed  of  several  distinct 
pieces  called  feUoeSf  each  felloe  being  long  enough  to 
receive  the  ends  of  two  spokes.    The  ash  of  which  they 


ve  foToed  i*  in  bImiI  tou^lj-oaned  {nvcm,  md  theae 
are  •ftorwiMli  sbiqied  to  the  proper  fram  and  dumenriMM 
bjt  niHM  of  fattnta-boetdt  and  variou*  oittiiig  took. 
When  the  felloes  an  foimed,  tlity  ara  Ized  £10117  <"> ' 
low  baoch,  and  four  arnilu'  holes  aie  drilled  in  end> 
IHece,  two  to  receive  the  endf  of  the  apokea,  whidi  an 
famed  into  cf  lindiicd  teooof ,  utd  two  for  joining  (be 
ffllloea  <nd  to  md.  For  the  latter  parposee,  short  ejliiw- 
drical  [Heoes  of  oak,  about  dirae  intlifls  hag,  and  Mllect 
'  dowds,*  ar*  made,  and  bein^  fitted  to  correaponding 
helea  made  in  tfa*  ends  of  tha  feUoea,  wrre  to  mute 
then  «B«  to  wwtber.     Wedge*  n»  inaertDd  when  n- 
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qwred,  aad  the  wiioie  becaome  ikia*  iniily  combined  In 
the  fana  of  a  wheid. 

But  the  piecemeal  manner  in  which  the  circum&KOoa 
of  the  wheel  is  thus  made  up  would  ill  qualify  it  for 
service,  were  not  a  strengthening  hoop  of  iron  fitted  on. 
Formerly  straps  of  iron,  called  '  strokes,'  were  applied 
to  the  surfaces  of  the  felloes,  covering  the  joints ;  but 
after  a  time  an  impnnred  method  came  into  use,  which 
consists  in  the  application  of  a  solid  iron  hoop,  which  is 
put  on  the  wheel  while  hot,  and  by  shrinkijig  at  it  cools 
forces  the  wb<^  of  the  framing  together  into  a  firm 
body.  The  process  of  *  hooping '  or  *  tiring  *  a  wheel  is 
represented  in  the  next  cut.  There  is  a  dbrcular  fiat 
iron  plate  placed  in  a  horizontal  position,  vn^  a  vertical 
axis  or  stem  rising  from  its  centre.  The  wheel  is 
placed  down  on  this  plate,  the  concave  or  '  dished '  side 
downwards ;  the  nave  resting  in  a  hole  in  the  plate^  and 
the  wheel  being  fixed  to  the  central  stem.*  Immediately 
adjoining  this  circular  plate  is  a  small  furnace  adapted 
for  the  reception  of  the  hoop  or  tire,  which  has  been 
previously  welded  to  the  required  size ;  and  when  the 
tire  is  brought  to  a  proper  heat,  it  is  taken  from  the  fur- 
nace, and  by  means  of  iron  instruments  fitted  to  the  dr* 
cumference  of  the  wheel.  The  diameter  of  the  tire  ia 
auch  that  it  would  not  fit  on  the  wheel  while  cold,  but 
being  expanded  by  heat,  it  encompasses  the  wheel,  and 
gradually  clings  tightiy  to  it  as  it  gets  cold.  To  aid  in 
this,  two  men  beat  the  tire  with  powerfiil  hammera, 
while  the  two  others  cool  the  iron  by  sprinkling  it  with 
water.  Iron  pins  are  subsequentiy  driven  throu^  the 
tire  and  fielloesy  one  on  each  side  of  every  joint,  the 
points  being  securely  riveted  inside  the  felloea.    Iron 


hoopa  are  alio  pltoed  round  the  pngecting  parU  of  tbe 
iia*G,  to  enable  it  better  to  reust  tiie  stnun  to  which  it  is 


This  brief  notice  will  serve  to  convey  some  Idea  of  the 
manufacture  of  the  wheels  of  a  coach.  The  proceis  of 
painting  them  is  one  which  need  not  be  noticed  here ; 
ne  shall  therefore  transfer  our  attention  again  to  the 
coach  manufacture.  The  frameworli  by  which  the  body 
of  a  coach  is  connected  with  the  wheels  is,  as  was  before 
olMervc),  called  the  '  carriage,'  and  is  the  production  of 
a  class  of  workmen  called  '  cBmage-malters.'  These 
artisiiiis  arc  not  required  to  produce  auch  delicate  worfc 
as  the  '  body-makers,'  the  masses  of  wood  being  much 
more  heavy,  and  the  joinis  fewer  in  number.  Ash  and 
elm  are  the  principal  kinds  of  wood  which  they  use. 
It  would  be  quite  impossible,  and,  if  posMble,  wholly 
uninteresting,  to  enumerate  here  all  the  various  pecas 
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of  wood  which  constitute  the  ihunework  of  a  carriage, 
some  to  connect  the  fore  and  aft  wheels  in  pairs,  soirio 
to  connect  the  pairs  of  wheels  together,  some  to  support 
the  body,  others  to  support  the  coach-box,  others  again 
for  the  footman's  standing-place  behind,  and  others  for 
the  attachment  of  the  horses  to  the  coach.  It  is  neces- 
sary to  mention,  however,  one  peculiarity  in  which  a 
four-wheeled  coach  differs  from  many  other  forms  of 
vehicle.  In  some  coaches  the  body  is  connected  with 
the  under  framework  by  pliable  braces  of  leather 
attached  to  the  springs ;  and  in  this  case,  the  frame- 
work which  supports  the  fore  and  hind  springs  is  con- 
nected together  by  a  long  central  piece  of  timber  plated 
with  iron,  and  called  the  *  perch.'  An  iron  perch, 
called  a  *  crane-neck,'  is  sometimes  used  instead  of  a 
wooden  one,  and  is  shaped  so  as  to  enable  the  coach  to 
turn  somewhat  more  readily  in  a  narrow  street  or  road, 
an  advantage,  however,  which  is  gained  at  the  expense 
of  greater  weight  of  material. 

As  to  the  mode  in  which  the  carriage-makers  proceed 
with  their  work,  little  need  here  be  ssud.  The  plankg 
and  pieces  of  ash  are  roughly  shaped  by  the  saw,  and 
are  then  worked  to  the  proper  contours,  partly  by 
planes,  but  much  more  by  tools  more  or  less  resembling 
spoke-shaves. 

The  iron-work  required  in  coach-building  is  applied 
to  various  parts  of  a  vehicle,  and  at  different  periods  in 
the  progress  of  the  carriage  towards  completion.  After 
the  perch  for  a  coach  is  made,  and  before  it  is  fitted  to 
the  other  parts  of  the  framing,  the  smith  takes  it  in 
hand,  and  fits  side-plates  of  iron  to  it,  for'  the  sake  of 
increming  the  strength.     In  like  manner  many  other 
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partt  of  tbe  tidiicley  m  aooa  •§  dM  wotdwork  w  to  a 
certeiB  eitedt  eonpletedi  are  boiuidy  hooped,  or  strengtk- 
aned  with  iron  in  vanoos  diffiu«nt  ways*    AU  the  inn 
for  these  purposes  is  forged  out  of  snail  bars  to  a  fom 
nearijr  approaching  that  required,  and  is  then  either 
toned  or  filed  to  a  regular  surfieM^.    Whero  a  perch  Is 
made  entirely  of  iron,  great  muscular  force  is  requisite 
in  welding  the  diffieront  ]tteoes  into  one  mass.    Indeed, 
both  strength  and  skill  are  reqmred  in  a  eoadi-emith,  for 
he  has  to  woik  large  and  heavy  bars  of  iron  into  foraos 
containing  several  unequal  curves,  and  varying  gready 
in  thickness.    There  is  a  curious  gradation  of  talent,  and 
oonsequently  of  wages,  observable  in  the  operations  of 
cmch-smiths.    Thero  aro  the  farfft-meny  the  hammer^ 
inen,  and  the  nbs-»e»,  all  earning  different  amounts  of 
wages.   A  foige-man  and  a  hammer-man  generally  woik 
toge|her,  the  latter  being  subordinate  to  the  former,  and 
uideed  often  paid  by  him.   The  forge-man  is  the  respon- 
able  workman  ;  he  judges  of  the  quality  of  the  metal, 
regulates  the  curvatures,  and  exercises  his  skill  in  oom- 
Inning  elegance  with  strength  in  the  various  iron-fittings 
requirod  for  the  coaeh«    The  hammer-man  uds  him  in 
his  work,  using  the  sledge-hammer  under  the  direction 
of  the  fcN-ge-man,  blows  the  bellows,  keeps  up  the  fire, 
and  performs  other  offices  subordinate  to  the  labours  of 
the  forge-man.    The  vic&-m»  aro  those  smiths  whose 
work  is  at  the  vice  instead  of  the  anvil.    They  file  and 
finish  the  various  pieces  of  iron  when  fcnrged,  and  pi»- 
paro  the  iron  £ar  being  fixed  to  the  woodwork  of  the 

One  of  the  most  carefiiUy  exeooted  pane  of  theimi- 
wMk  of  a  modem  coach  is  the  as4  or  a«<s-m«.    The 
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axle  ii  the  |H0ce  of  wood  or  iron  which  serves  as  a  ceatre 
for  the  motion  of  the  wheels*  It  was  formerly  made 
wholly  of  woody  and  was  then  generally  termed  an  axle- 
tree  ;  but  now  that  metal  is  frequently  used  instead  of 
wood,  the  word  '  axle '  is  more  frequently  used  alone. 
Axles  used  formerly  to  be  fixed  firmly  in  the  wheels, 
and  to  revolve  beneath  the  vehicle ;  but  now  they  are 
more  frequently  so  made  that  each  wheel  revolves  sepa- 
rately on  them*  The  first  iron  axles  introduced  were  of 
a  rude  construction,  but  successive  improvements  have 
brought  them  to  great  perfection.  The  axle  consists  of 
three  parts :  the  two  armsy  which  pass  into  the  naves  of 
the  wheeb ;  and  the  bed,  or  central  part,  which  connects 
the  two  arms  together.  At  first,  a  hoop  or  ring  was  put 
within  the  hollow  of  the  nave,  to  prevent  the  too  rapid 
wear  of  the  wood  by  the  friction  of  the  axle ;  but  noyf 
the  nave  is  Imed  with  an  accttnttely*fitted  iron  box,  ca- 
pable ucft  only  of  receiving  the  axle  with  little  friction, 
but  also  of  containing  a  reservoir  of  lubricating  oil.  A 
ttiodem  construction,  known  by  the  manufacturers  as 
Coilinge's  patent  axle,  is  a  very  ingenious  and  complete 
application  (^  this  method.  The  box  for  placing  within 
the  nave  of  each  wheel  is  first  moulded  in  cast-iron,  and 
then  turned  in  a  powerful  lathe  to  a  very  beautiful  degree 
of  smoothaeis,  espedally  on  the  inner  surface,  in  which 
the  axle  will  work.  These  axles  are  made  by  means  of  a 
iflilie  lathe,  worked  by  one  or  two  men  at  a  wheel,  as 
Id  the  annexed  cut  The  tools  for  turning  the  metal,  as 
weli  as  the  general  mechanism  of  the  lathe,  require  con- 
^deiable  strength  and  power.  In  order  to  make  the 
jvle  work  more  fireely  in  the  box,  the  inner  surface  of 
ilM»  totter  is  <  caae-hardened/  that  is,  by  a  peculiar  aetkn 
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or  chafcool  aided  b;  beat  the  mrface  of  the  iron  is  to  a 
nmll  depth  ccmverted  into  steel,  which,  being  harder 
ftifn  the  ori^nal  iron,  is  susceptible  of  receiving  a  finer 
sarface,  aod  of  withstanding  the  wearing  effects  of 
firictioa. 

The  ^ninrfa  form  another  and  very  important  part  of 
the  metfd-work  of  a  coach,  and  require  a  brief  notice  in 
this  place.  The  object  of  a  spring,  whatever  be  the 
substance  of  which  it  is  formed,  is,  bj  its  elastic  ac6im  be- 
tween the  wheels  and  the  body  of  the  coach,  t 


the  concussion  and  irregular  motion  occaawied  by  the 
passage  of  the  wheels  over  uneven  groond.  Lettber 
might  be  used  with  a  slightly  elastic  efect;  wood  it 
sometimes  used  in  light  one-horse  vehicles ;  but  iroo  or 
■teel  is  the  universal  material  for  the  springs  of  modam 
English  coaches,  and  is  generally  applied  in  the  6wm  of 
elastic  plates.  The  forms  given  to  these  sted  springs 
are  eicecdingly  varied,  and  contribnte  not  a  little  to  die 
general  cl^ance  of  a  coach.  The  earliest  springs  weM 
formed  of  a  aiuEle  plate  of  sCeel ;  but  in  moduli  maw 
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ftctore  several  plates  are  laid  one  on  anodic,  aU  bound  m 
ciose  contact,  and  yet  free  to  bend  independently  of  each 
other,  by  havingihe  ends  loose.    The  steel  employed  Is 
prepared  expressly  for  the  purpose,  and  is  brought  by 
the  rolling-mill  to  the  thickness  of  about  a  quarter  or 
three-eighths  of  an  inch,  mod  fmoi  one  and  a  half  to 
three  inches  wide.    A  compound  ipr^ig;  formed  of  seve- 
ral parallel  plates,  is  hooped  or  bound  together  with  an 
iron  hoop  shrunk  on  hot,  and  riveted.     If  it  be  a  curved 
spring,  the  external  plate  m  of  coune  longer  than  the 
others,  and  is  formed  of  thldoer  ste^ .    AH  the  plates 
are  formed  in  a  simSiur  vay,    A  pieoe  of  steel  is  cut  to 
the  required  length,  tiered  and  prepared  at  each  end,^ 
and  one  or  both  sur&ces  aw  then  '  middled,' that  is, 
slightly  hollowed  by  hammering.    Kear  each  end  a  slit 
is  made  about  an  incli  long,  in  wbich  a  small  rivet-head, 
attached  to  the  next  adjoimag  plate,  may  w(»rk.    When 
four  or  more  of  such  plates  are  combined,  and  hooped 
tightly  in  the  centre,  tjbe  ends  are  finee  to  yield  when  any 
pressure  is  felt,  and  thus  the  pressure  becomes  equally 
shared  by  all.    We  may  illustrate  this  action  by  the  fol- 
lowing supposition : — ^let  a  dozen  laths  be  laid  one  on 
another,  and  bound  or  riveted  tightly  at  both  ends ;  they 
could  not  then  be  bent  very  far  without  fracture ;  but  let 
liiem  be  bound  only  in  the  centre f  and  the  whole  will 
bend  neariy  as  easily  as  a  sbgle  lath,  because  the  ends 
of  eadi  lalh  are  free  to  oonffbrm  to  the  curvature  pro- 
duced by  (he  bendkg. 

The  next  cot  shows  the  mode  of  forming  one  of  the 
-mimeroas  variety  of  coach-springs.  The  assemblage  of 
fdfttes,  after  being  prepared  separately  and  laid  one  on 
-SBOchery  is  fixed  firmly  in  a  vice,  and  an  iron  band  or 
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iuop  b  htmaataei  on,  till  it  cliqM  the  tpiiag  at  tbe 
thifV^t''  pert  with  great  daaeDOB.  Before  this  is  done, 
Mch  pbte  'a  labjected  to  the  acdon  of  the  fire.  It  ii 
fint  heated  to  a  certain  tempenture,  then  plunged  into 


water,  then  heated  agun  till  tadi  m  temperature  is  ac- 
quired as  will  ignite  a  rdmII  stick.  Theae  pioceasea  of 
■  liardenbg '  and  '  tempering '  are  requisite  to  the  subse- 
quent action  of  the  spring.  The  plate  is  then  ■  set,'  or 
hammered  perfectly  stnight ;  then  Sled  in  all  the  parts 
which  will  be  visible;  and  the  plates  are  in  tlus  state 
readj  to  be  combined  in  the  form  of  a  spring.  The 
springs  arc  built  up  moch  in  this  manner,  wh&tdTer  bo 
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their  shapes  or  designations.  As  to  the  technical  dis* 
tinctions  of  the  '  single-elbow  spring,'  the  *  double-elbow 
spring,'  the  *  C  spring/  the  '  S  spring/  and  many  others, 
we  need  merely  here  remaric  that  they  are  Tarioos  forms, 
adapted  for  different  kinds  of  carriages,  some  for  the 
coach,  some  for  the  phaeton,  some  for  the  cabriolet,  &c.| 
but  that  all  are  produced  by  similar  trains  of  operation. 

With  respect  to  the  numerous  other  pieces  of  iron- 
work required  in  a  coach,  and  known  to  the  workman  by 
the  technical  names  of  plates,  loops,  stays,  hoops,  clips, 
bolts,  steps,  treads,  joints,  jacks,  shackles,  &c.,  all  that 
need  here  be  said  is  that  they  are  spedmens  of  smith's 
work  requiring  considerable  skill  and  ingenuity. 

The  labours  of  the  smith  alternate,  or  rather  are  si- 
multaneous with  those  of  the '  body-maker '  and  the  ^  car- 
riage-maker,' and  therefore  we  cannot  profess  to  follow 
the  precise  oi'der  of  proceeding.  At  certain  stages  in 
the  progress  of  the  woodwork  various  pieces  of  iroii  are 
worked  into  their  proper  places,  before  other  pieces  of 
wood  are  connected  together.  This  is  particularly  the 
case  in  *  carriage'  mechanism  beneath  the  body,  in 
which  a  considerable  quantity  of  iron  is  employed,  the 
adjustment  of  which  alternates  with  the  work  of  the  car- 
riage-maker. 

A  remark  may  be  applied  to  the  '  coach-carver'  simi- 
lar to  that  applied  to  the  *  coach-smith.'  His  labours 
are  directed  not  to  the  coach  as  a  whole,  but  to  the  seve- 
ral parts  of  it  during  their  progress.  A  coach-carver 
must  necessarily  be  a  man  of  some  taste,  even  if  he  only 
executes  patterns  designed  by  others,  but  much  more  sO 
if  he  designs  them  himself.  His  operations  are  of  tui'o 
different  kinds,  the  simplest  being  that  of  carving  the 

g2 
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beadings  and  moaldingB  of  tiie  bodjr  or  carriage,  tend  the 
more  daborate  that  of  prodadng  the  feliage  and  oraa* 
■mtid  traeeiy  whidi  add  so  nueh  to  tlie  beauty  of  « 
wdl-bmlt  ooadi.  in  '  staAo-cooches'  this  speeiea  of 
decoration  is  profbae  and  rery  coady ;  *  bat  every  coach, 
however  simpley  contains  more  or  leas  earfing:  Hie 
tools  of  the  coadi-«arver  resemUe  those  of  earrers  in 
general :  they  are  more  dwt.tngfiifihed  for  ^eirexeellence 
than  for  their  number  or  their  sixe ;  and  tiie  workman 
depends  more  on  his  own  taate  and  invention  than  on 
any  prescribed  rales  of  prooeeding.  The  eoadt^arver 
is  indeed  an  arliat,  and  as  mnA.  Is  highly  paid. 

One  of  the  most  remarkahle  operations  m  the  oen- 
atnictioa  of  a  ooach  is  -ftat  of  covering  the  i^per  part 
with  kaAher ;  remaricable,  we  mean,  in  reelect  of  the 
manmai  deicterHy  required.  The  panels,  tiie  qoarters  or 
ttpper  panels,  tiid  the  roof  of  a  coach  are-veiy  thic^y 
painted,  bo&  for  beauty  of  appearance  and  ftrdonibili^. 
But  die  higher  dass  of  ooadi^bdlderB  do  not  trust  ezdo- 
dvtely  to  this  eztemd  preservative ;  they  cover  the  roof, 
and  the  upp«r  pnt  of  fte  front,  back,  and  sides,  vnHh. 
leather,  previous  to  the  process  of  pnndng.  It  might 
be  supposed  that  a  hide  of  lea&er  is  for  fiiis  puipose  cut 
into  pieces,  one  for  the  roof,  one  for  each  ade,  and  ao 
on ;  but  the  whole  is  cov«^  with  one  hide,  free  from 
any  joints  or  divisions  whatever,  and  yet  made  to  adhere 
dosdy  to  the  woodwork  in  every  part  wiihout  fdds 
or  wrinkles.  The  hide,  which  is  of  a  large  aze  and  sound 
qudity,  is  first  thoroughly  moiatoied   throughout  and 

^  Theeanriag  «f  the  arasent  Bogral  statfroasBh  «f  bgw 
land,  whidi  was  executed  about  &ffaJtj 
Aonaand  five  hundred  pounds. 
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thnMvn  over  tbe  top  of  the  eoM^,  the  edges  faaBging 
down  on  all  sidei*  The  currier  then  rubs  or  pream  it 
down  all  over  the  roof|  until  it  lies  close  and  even  in 
every  pert  He  next  proceeds  to  one  of  the  sides,  and 
in  like  manner  robs  and  scrapes  the  leather  till  all  irre~ 
guhtrities  disappear.  The  leather  is  in  that  soft  and 
pliable  state,  that  it  will  yield  to  the  movement  of  the 
tools,  and  enable  the  woritman  to  fit  it  to  every  part  of 
the  coach  with  perfect  closeness.  A  little  consideratioii 
must  show  that  a  superfluous  ibid  of  leather  will  occur 
at  each  comer;  yet  by  working  it  towards  a  central 
point  at  the  back  or  front,  the  currier  suoeeeds  in  erasing 
or  pressing  out  all  irregularities,  and  in  producing  a  sur* 
£ice  suffioently  flat  and  smooth  for  the  subsequent  opera- 
tions of  the  painter.  The  division  between  the  upper 
and  lower  portion  of  a  coach  is  usually  covered  by  bead- 
ing of  soitie  kind  or  other,  and  the  leather  is  trimmed  or 
cut  to  this  line  of  division.  This  operation  of  covering 
a  coach  is  as  important  as  it  is  curious ;  for  if  a  puncture 
be  made  through  the  leather,  and  rsdn-water  enter  even 
in  minute  quantity,  the  surfiue  will  be  uneven  and  dis- 
figured. 

The  other  portions  of  leather  required  in  a  coach  need 
not  much  description.  They  consist  principally  of  bands 
and  straps  of  various  kinds.  The  leather  or  hide  is  laid 
out  flat  on  a  board  and  cut  to  the  required  shapes  by 
jueans  of  sharp  knives.  Pieces  are  stitched  together,  or 
buckles,  loops,  rings,  or  straps  are  fiistened  to  them,  in 
the  same  manner  as  harness-work  generally  is  done.  The 
•workman  sits  at  a  low  bench,  and  holding  the  piece  of 
ieather  on  which  he  may  be  at  work  between  a  pair  of 
cUun  or  boeids,  uses  the  awl  and  the  sewing-twme  in 
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the  tame  ntnner  as  the  boot-maker.  A  horse's  collar, 
and  the  general  harness  for  a  saddle-horse,  do  not  come 
under  the  mano&cturing  arrangements  of  the  coach- 
buQder;  bat  in  many  of  the  large  estahlisbments,  all 
the  artides  of  leather  required,  either  for  the  coach  itsdf 
or  for  its  attachment  to  the  horses,  are  made  within  the 
walls  of  the  building.  A  mode  of  employing  leather  in 
which  much  neatness  and  dexterity  are  required,  is  in 
covering  the  iron  rails  or  bars  which  occur  in  gigs  and 
phaetons,  and  other  forms  of  private  carriages.  The 
leather,  before  bdng  japanned  or  painted,  is  cut  into 
strips,  corresponding  with  the  length  and  circumference 
of  tfie  rails  to  be  covered,  and  is  then  tightly  fitted  on  in 
a  moistened  state,  the  joints  and  angles  being  wori&ed  up 
with  mudi  nicety,  and  the  meeting  edges  being  stitdied 
dosely  together. 

A  department  of  the  coach-making  operations,  yr&ry 
different  from  those  which  relate  to  the  woricing  of  wood, 
iron,  and  leather,  is  that  in  which  the  painting,  varnish- 
ing,  and  polishing  are  effected.  The  '  painter Vloflt '  is 
One  in  which  a  coach  remains  for  a  considerable  period,' 
and  in  which  it  receives  no  small  share  of  its  beauty  of 
appearance.  '  Coach-painting  *  is  distinguished  from  or- 
dinary house-pdnting  by  the  large  number  of  separate 
coats  of  paint  laid  successively  one  on  another,  and  by 
the  high  degree  of  purity  and  polish  ^ven  to  tilie  sur- 
face, rather  than  by  any  difference  in  the  materials  em- 
ployed. The  sur&ces,  whether  of  ash,  oak,  elm,  deal, 
mahogany,  iron,  or  leather,  are  coated  so  thickly  with 
paint,  that  the  materials  themselves  are  effectually  con- 
cealed. The  paint  is  formed  of  the  usual  mmeral  co- 
lours, mixed  with  linseed  oil  and  turpentine ;  and  the 
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varnish  employed  is  that  prepared  from  gum-topal, 
which,  though  slow  in  drying,  is  very  durable. 

The  principal  parts  of  a  coach,  such  as  the  panels,  the 
doors,  the  quarters,  &c.,  receive  as  many  as  twelve  or 
fifteen  different  coats  of  paint,  each  one  being  dried 
before  the  next  following  one  is  applied,  and  the  whole 
being  repeatedly  smoothed  or  polished  with  rotten-stone, 
pumice,  and  similar  substances.  The  earlier  coats,  as  in 
house-painting,  are  termed  the  'priming/  and  are  in- 
tended to  form  the  foundation  on  which  the  subsequent 
coats  are  laid. 

The  earlier  coats  of  paint  are  formed  of  white-lead  and 
litharge,  to  which  succeed  many  coats  of  white-lead  and 
yellow-ochre.  When  this  body  of  punt  has  been  dried 
and  smoothed,  the  layers  of  green,  brown,  yellow,  op 
other  selected  colours  are  applied  to  those  parts  which 
are  not  customarily  black,  while  black  paint  is  Isdd  on 
the  parts  just  mentioned.  A  sufficient  body  of  paint 
being  thus  laid  on,  the  roof,  the  upper  panels,  and  the 
sword-case  (a  protuberance  at  the  back  of  a  coach,  intro* 
duced  when  gentiemen  carried  swords)  are  coated  with 
several  layers  of  black-japan,  and  the  other  parts  of  the 
coach  receive  six  or  eight  coats  of  oopal-vambh.  The 
final  process  of  polishing  is  deferred  for  some  consider* 
able  time,  to  ensure  the  previous  hardening  of  the 
varnish. 

The  painting  of  the  wheels  of  a  coach  is  done  either 
by  the  coach-builder  or  the  wheelwright,  according  to 
circumstances :  but  wherever  it  be  efiected,  the  process 
is  nearly  the  same  as  for  the  '  carriage '  pert  of  a  vehicle. 
The  part  of  the  coach-painter's  work  which  requires  the 
largest  amount  of  care  and  neatness  is  that  of  *  picking* 
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Ciik,'  or  pMBtiiifr  fine  linct,  aaoHUf  &&  of  ons  ookNir  on  • 
groundwork  of  a  diftraat  wkwf*    Thai  portion  of  tJie 
|Mintiiig  wkkk  volitoo  to  Urn  heraldic  wm  and  crasto  is 
rilogcitlwr  diitinet  fnm  the  mt,  and  is  the  wofk  of  a 
higbBT  ehM  of  artiiMi  etiUed  *  herakl-pMatersy'  whooe 
mniom  §te  paid  for  at  a  high  mte.    The  hexald'paintar 
on  kjr  BO  dahB  to  toanfmaoa  with  the  portEait^pointer 
or  the  kBdntpe-fMotar ;  but  stilly  the  aoeunqr  of  de- 
■gn,  the  ■eolrtBii  aad  dewnett  of  OHtline,  and  the  yvn^ 
am  of  eckom  whioh  he  laait  di^plhy^  fequire  fSu*  more 
taste  than  that  displayed  by  ooech-peintersy  and  i^ve  a 
Ingker  tafaM  te  Ue  tuM# 

Nothinff  can  igoeBd  the  delieacr*  the  eleoanoe.  •■mj 
tiie  attantiaii  le  pcnenal  eonfort  displayed  in  the  interior 
fittings  of  a  pkaftire-eairiage*  There  is  oonaderable 
taste  displayed  in  seleotiog  not  only  the  material,  but  the 
colour  of  the  eoach4riinatingi.  The  principal  materials 
employed  in  this  maiinir  are  fine  Spanish  cloths,  rich, 
plain,  and  embossed  «lkS|enibesiod  leather,  richly  wotod 
laoe,  and  hoiae-hair  iior  staffing  eushioos.  The  doth  is 
of  the  finert  kind,  and  the  silk  is  woven  expressly  for 
these  purposes  at  Spita^elds*  The  laee  eupLoyed  is 
aoade  aometioMs  of  worsted,  sometimes  of  alk,  and  in 
edMr  instances  of  both  combined,  and  it  is  used  as  a 
faindiBg  or  edging  lor  various  parts  of  the  interior ;  the 
finest  is  called  '  broad-lace ;'  the  next  is  termed  *  pasting* 
koe,'  about  half  an  inch  broad,  and  is  employed  to  eorer 
md  Ude  rows  of  tacks ;  and  another  Idnd,  called  '  seam* 
ittgulaoe/  18  used  to  coirer  seama  and  edges*  The 
roof,  sides,  and  various  other  parts  of  the  interior  of  a 
eoach  are  first  brought  to  a  levdi  surfiuie  by  wadding  aad 

•vas,  and  are  then  liswd  with  cloth  or  silk.    Cushioos 
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%re  cohered  <witii  clodi,  «&,  or  mofoeeo  leati&er,  and  are 
MiiFed  witii  hone-hmr.  The  bottom  of  Hie  coach,  and 
4iie  feeing  steps  whkh  are  dint  np  within  the  coach, 
mre  covered  with  carpet ;  and  the  neat  appendages  to  the 
doors  and  windows  are  trimmed  with  cloth,  lace,  &c.  in 
TsrioQs  ways.  All  tiiese  operations  resemble  very  much 
those  of  the  upholsterer,  the  cloth,  lace,  silk,  and  car- 
peting being  in  some  places  sewn  and  in  others  tacked 
down  in  thinr  places.  There  is  also  a  part  of  the  exterior 
of  a  coach  on  which  the  trimmer  is  engaged,  viz.,  the 

*  hammer- doth.'  This  is  a  doth  covering  to  the  coach- 
man's seat,  and  is  principally  used  for  the  more  elegant 
kinds  of  coaches.  The  doth  of  which  it  is  formed  is 
stiffened  at  the  back,  so  as  to  enable  it  to  fidl  in  graceful 
folds.  The  upper  and  lower  edges  are  trimmed  with 
broad  and  rich  lace ;  and  the  most  conspicuous  part  of 
each  side  has  usually  an  endxoidered  4h>  chased  crest. 
Temporary  covers  of  (nUskin  or  some  analogous  substance 
are  provided  Ibr  the  preservation  of  the  hammer-doth  in 
wet  weather. 

A  gianoe  at  the  external  appearance  of  a  private  car- 
riage wiM  show  that  iron  is  by  no  aseans  the  only  metal 
employed  in  its  construction,  although  it  is  by  far  the 
most  important.  Beading,  plates,  locks,  hinges,  handles, 
Tings,  buckles,  crests,  and  ornaments  of  various  descrip- 
tions, are  made  of  one  or  other  of  the  metals  susceptible 
of  receiving  a  good  polish  and  of  presenting  a  pleasing 
appearance.  Brass  is  the  principal  metal  employed  for 
■och  purposes,  or  iron  plated  with  a  thin  sheet  of  brass^ 
yhere  strength  is  required.  Copper  is  slightly  employed ; 
to  likewise  is  a  white  alloy  of  copper  called  *  white  brass,* 

*  albata,'  or  *  German  silver.'  A  considerable  quantity  of 

o3 
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Kim-fyliiidric*]  beading  U  oaed  in  variom  parts  of  a. 
eomii;  and  thii  ii  formed  in  a  limple  manner.  An 
orifice  it  formed  in  an  iron  or  iteel  pl&te,  the  exact  pat- 
tern  of  the  crow-Bection  of  the  beading ;  and  into  this 
opraing  the  end  of  a  narrow  slip  of  sheet-metal  is  iutn>> 
duced  bj  a  workman,  m  in  tlie  aanexed  cut.    The  end 


ii  seized  bj  a  kind  of  pincen  oa  the  other  ude,  whicll 
are  then  drawn  backwards  bj  means  of  a  winch  at  the 
fartber  end  of  (he  bench.  The  slip  of  sheet-metal  ta 
thus  drawn  forciblj  through  the  pettem-bole  in  the 
plate,  and  acquires  the  required  8eiui.cjliudrical  fotm. 
The  metal  is  made  very  hot  by  the  compression  it  un- 
dergoes. The  concave  side  of  the  beading  is  afterwards 
filled  in  with  some  soft  kind  of  metal,  and  is  provided 
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with  points  or  studs  for  fixing  it  to  the  coach.  Some- 
times the  beading  is  made  of  copper,  in  which  case  it  is 
afterwards  painted ;  sometimes  of  brass,  if  to  be  left  ex- 
posed and  bright ;  while  for  the  best  coaches  the  beading 
is  made  of  a  strip  of  sheet-copper  which  has  had  a  sheet 
of  thinner  silver  united  firmly  to  it  by  pressure  in  a  flat- 
ting-mill :  in  this  case,  of  course,  the  beading  is  drawn 
with  the  silver  side  visible. 

The  operation  of  plating ^  it  need  perhaps  hardly  be 
observed,  is  that  of  covering  some  of  the  cheaper  metals 
with  a  coating  of  silver,  with  a  view  to  give  to  the  article 
both  a  beauty  of  appearance  equal  to  that  of  solid  silver 
and  a  degree  of  strength  not  possessed  by  silver.  Many 
articles  of  coach  furniture  are  prepared  in  this  way,  the 
silver  being  first  formed  into  leaves,  sheets,  or  ribands, 
and  then  firmly  united  to  the  surface  of  the  cheaper 
metal  by  a  peculiar  application  of  heat  and  dexterous 
manipulation. 
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CHAPTER  VI, 

SHIP  AMD  BOAT  BUXUMOICI. 

Tn  building  of  a  •hip,  inttetd  of  being  one  peoi&r 
and  distinct  ooeapation,  calk  forth  the  ingeniDtj'  of  ft 
krge  uunlMr  of  difoent  maoDfiftctiurers  {  aomeofwhni 
work  hi  metal,  lome  in  wood,  aome  in  rope,  some  in 
woven  cloth,  &c. ;  and  aome  of  these  are  again  snb^ 
▼ided  into  many  brandies. 

In  taking  a  rapid  glance  at  these  occupotioos,  it  will 
be  oonTenient  to  potice  first  the  kinds  of  boots  and  yesads 
made  bj  the  ruder  nations  at  the  present  day,  and  bj 
our  own  countrymen  in  past  ages ;  and  then  follow  the 
routine  of  processes  incident  to  the  building  of  a  merchant 
ship  or  a  ship  of  war  at  the  present  day.  Various  ap- 
pendages to  the  ship  will  then  conveniently  come  under 
consideration  in  the  subsequent  chapter. 

The  boats  or  canoes  of  rude  nations  bear  strong  marks 
of  resemblance  one  to  another,  not  only  in  different  pariB 
of  the  earth,  but  in  different  ages.  The  reason  for  this 
is  a  very  obvious  one,  viz.,  that  the  materials  out  of 
which  a  hollow  shell,  capable  of  floating  on  water, 
might  be  constructed,  are  within  the  reach  of  most  infant 
nations,  such  as  a  tree  to  be  hollowed  within,  or  reeds 
to  be  twisted  together  and  covered  with  a  skin.  The 
ancient  Britons  used  boats  or  canoes  belonging  to  both 
these  dasses.    The  coracles  of  our  ancestors  were  seen 
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on  tiie  British  risers  at  the  time  of  Julias  CtBBSfg  la* 
vanon ;  and  were  constnieted  of  widcer-work  covered 
with  hides.    The  Irish  otme  currodl/siid  the  Wdch 
ewrwgylf  probably  pdnt  to  the  use  of  similar  boots  in 
Ireland  and  Wales  at  the  present  day ;  for  Dr.  Southej 
remarks,  in  his  <  lives  of  the  British  Admizals,*  that 
*'  Coracles  thus  made,  differing  only  in  the  material  with 
which  they  are  coated,  and  carrying  only  a  angle  person, 
are  still  used  upon  the  Severn,  and  in  most  of  the  Welch 
rivenu    They  are  so  small  and  light,  that  when  the 
fisherman  lands  he  takes  his  boat  out  of  the  water  and 
bears  it  home  upon  his  back.    In  the  management  oT 
such  slight  and  unsteady  ressels  great  hardihood  and^ 
dexterity  must  have  been  acquired,  especially  in  a  dimate- 
so  uncertain  and  in  such  stormy  seas  as  ours.'* 

That  the  Britons  were  acquainted  with  the  mode  of* 
•constructing  boats,  or  rather  canoes,  from  the  hollowed 
trunks  of  trees,  many  evidences  remain  to  show.    In 
a  morass  called  Lockermoas  in  Dumfries,  Scotland,  an. 
ancient  canoe  was  dug  up  in  the  year  1736,  with  a  paddle- 
near  it;   the  canoe  was  about  seven  feet  long,  and' 
dilated  to  a  considerable  breadth  at  one  end.    Another* 
canoe,  hollowed  out  of  a  solid  tree,  was  seen  by  Mr^ 
Pennant  near  Kilblain ;  it  was  about  eight  feet  long  by^ 
eleven  inches  deep.    In  the  year  1720  several  canoes  of 
similar  construction  were  dug  up  in  the  marshes  of  the 
liver  Medway,  above  Maidstone,  one  of  which  was  still 
in  such  a  state  of  preservation  as  to  be  used  as  a  boat 
:fQr  some  time  afterwards.    On  draining  Martine  Muii!, 
.or  Marton  Lake,  in  Lancashire,  some  years  ago,  there 
-were  found,  embedded  in  the  bottom  of  the  lake,  eighit 
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eanoes,  each  made  of  a  single  tree.  The  oak  of  which 
these  aeTenil  canoes  were  made  was  found  on  examination 
to  be  remaricable  for  the  free  grain  of  the  timber ;  inao- 
much  that  sereral  millwrights  and  carpenters  have  ez-> 
pcessed  theur  opinion  that  the  oak  was  of  foreign  growth, 
and  the  produoe  of  a  warmer  coontiy/  To  this  opinion 
Dr.  SoQthey  objects,  ^*  That  the  canoes  could  not  have 
been  brought  there  from  any  warmer  country  seems  cer- 
tain ;  and  if  any  inference  can  be  drawn  from  the  grain 
of  the  wood,  as  indicating  its  growth  in  a  warmer  climate, 
it  would  seem  to  be  that  these  canoes  were  made  when 
the  climate  of  this  island  was  warm  enough  for  ele- 
phants, hyaenas,  tigers,  hippopotamuses,  and  other  inha- 
Intants  of  southern  countries  whose  remains  have  been 
brought  to  light  here." 

The  most  favourable  opportunity  for  examining  the 
canoes  of  the  ancient  Britons  is  afforded  by  the  spe- 
cimen now  deposited  in  the  British  Museum,  and  which 
was  dug  up  in  Sussex  about  seven  years  ago.  A  full 
description  of  this  canoe,  and  of  the  place  where  it  was 
found,  has  been  published  in  the  ^  Archseologia,'  from  the 
pen  of  Mr.  Phillips ;  and  from  this  account  we  shall 
borrow  a  few  particulars. 

The  canoe  was  found  in  a  ditch  or  drain  near  the 
Tillage  of  North  Stoke,  and  not  far  from  the  left  bank 
of  the  river  Arun,  from  whence  the  town  and  castle  of 
Arundel  are  named.  The  Arun  winds  round  a  meadow 
which  appears  to  have  been  once  covered  by  water,  and 
in  the  midst  of  thb  meadow,  imbedded  in  what  seems 
formerly  to  have  been  a  creek  or  drain,  the  canoe  was 
^ound.    One  part  of  the  canoe  had  been  for  a  long  time 
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visible  at  about  two  feet  below  the  surface  of  the  water, 
and  had  been  used  as  a  support  for  one  end  of  a  flat 
wooden  bridge  which  crossed  the  creek  from  one  part  of 
the  meadow  to  another.  It  having  been  deemed  dedrable 
to  make  some  improvements  in  the  draining  of  the  mea« 
dow,  this  canoe,  which  had  hitherto  been  deemed  nothing 
more  than  the  trunk  of  a  fallen  tree,  was  brought  to  light* 
Eleven  horses  were  required  to  drag  the  canoe  from  its 
muddj  bed ;  and  it  was  then  found  to  be  a  hollowed  oak 
trunk,  thirty-five  feet  long,  about  two  deep,  and  four  and 
a  half  wide,  the  thickness  of  the  aides  and  bottom  being 
generally  about  four  or  five  inches.  There  are  three 
bars  left  at  the  bottom  at  difierent  distances  from  each 
other,  and  from  the  ends,  which  seem  to  have  served  the 
double  purpose  of  strengthening  the  bottom  and  giving 
firm  footing  to  those  who  worked  the  canoe  in  the  water : 
they  are  too  low  and  narrow  to  have  served  for  seats. 
After  stating  various  reasons  for  supposing  that  this  canoe 
was  made  by  the  ancient  Britons,  and  that  it  had  lain  un* 
discovered  in  that  quiet  part  of  the  country  for  the  inter« 
mediate  ages,  Mr.  Phillips  remarks,  *'  That  in  some  very^ 
early  period  they  (the  ancient  Britons)  should  have  re- 
course to  the  mode  in  which  the  canoe,  the  subject  o^ 
this  paper,  was  made,  to  enable  them  to  float  upon  their 
rivers  for  various  purposes,  though  not  recorded  in  their^ 
imperfect  history,  would  have  been  but  in  conformity 
with  what  is  known  of  the  like  invention  by  many  other 
people  in  a  similar  degree  of  civilization ;  and  it  is  ad- 
verse to  reason  to  suppose  that  it  should  ever  be  done 
after  the  use  of  iron  tools  in  dividing  trees  into  planks, 
and  the  advantage  of  constructing  vessels  with  wood  s^ 
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dlfided,  becme  ioMHrn  and  pnetifled/'  Tint  ct&oe  wat 
pmenled  to  the  Brkif  h  Mumwa  by  the  Eiri  of  Egr&^ 
moot,  on  whow  estate  it  was  foand. 

In  nmnj  parts  of  the  wotld  at  the  present  day  osBioea 

hollowed  ont  of  tnwfcs  of  trees  form  the  reoogmsed  boats 

af  the  natives.    There  is  a  tribe  of  Indians  on  die  baidtai 

ef  the  river  CekHnbia  in  Anierica  who  live  almost  wheiljr 

hf  fishing,  and  the  esnoes  which  they  make  for  this  poDP^ 

pase  are  of  the  f(^wingeittineter : — They  are  apwsrds  of 

ifiy  feet  In  length,  out  ont  of  a  smg^  tree,  eilher  fir  or 

wUte  oedar,  and  cspshie  of  csnying  thirty  persons  eac&; 

4kej  have  cross  pieces  from  aide  to  side  aboot  tiwee 

latches  diic^,  and  the  gvnwsle  of  the  osnee  enrv«s  ont- 

virds,  so  as  to  throw  off  Ae  surges  of  die  wator.     Xn 

managing  these  esnoes  the  Indiens  kneel  two  and  two 

.  ahsog  the  bottom,  sitling  on  their  heels,  and  iriddlng 

pvkUes  fixHs  four  to  ^yb  f&et  long,  wiiSe  one  als  m  dm 

:  stem  and  steen  widi  a  paddle  of  the  ssme  kind.    The 

fimricM  uneeneern  iritib  i^iefa  the  Indisns  menage  ibee& 

^canoes,  not  only  in  modenrtely  swift  riven,  bnt  even  in 

hoisleroes  seas,  is  said  to  be  Tery  striking.    Shoald  a 

'.aurgB  throw  the  canoe  upon  its  side  and  endanger  ite 

•^vertnm,  those  to  windward  lean  over  the  npper  g«n- 

-wale,  thrust  th^  paddles  deep  into  die  wave,  apparendy 

eatoh  die  water  and  force  it  under  dke  eanoe,  and  by  thia 

action  not  merely  regain  an  ecpiilibrhmi,  but  give  their  baric 

avigorons  impulse  forward.    Odier  trHiea  of  In£ans  in 

the  same  loeaiit|r,  but  unaocnstomed  to  die  regukrnse  of 

canoes,  ad^  a  very  simple  and  ponddTe  plan  of  pro* 

Aiding  a  iemponoy  baric :  they  procure  the  skin  of  some 

animal  wMch  they  may  have  shot,  estend  it  out  flat. 
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ftsten  sticks  aeross  from  side  to  aide  in  different  parts^ 
and  plaice  it  on  the  siifface  of  tiie  water :  the  sticks  pre* 
Tent  the  sides  from  coilapsiag ;  and  the  skin,  by  sinking 
or  bending  in  the  eentml  part  tmder  the  weight  of  the 
rower,  forms  a  reeess  or  boilow  in  which  he  can  sit. 

Instead  of  bdhiwed  trufikd  of  trees,  manj  rode  nations 
make  canoes,  or  rather  mfts,  of  ser^nd  solid  trunks  laid 
snde  by  nde,  and  fa«teiied  together.  Sfudi  k  the  halaa  of 
South  America,  a  name  derived  from  that  given  to  the 
treeof  which  tiienft  is  made,  and  whM^  is  of  awhite^ 
light,  and  spongy  cfaanHJter.  The  balsas  am,  or  w^re^ 
ttsed  by  the  natives  on  the  shores  of  the  Gna jaquil  river 
lor  fishing,  for  trading,  and  for  passage.  The  logs,  sorne^ 
times  as  many  as  nine  in  number,  are  listened  to  eadi 
other  only  by  witiiies,  with  whidi  the  cross  logs  are  also 
lashed  to  them,  yet  so  securely  as  seldom  to  give  way* 
The  thickest  log  of  the  baiia.  is  placed  so  as  to  reach  far* 
ther  than  the  others :  at  the  stem  another  log  is  lashed 
to  this  on  each  side,  and  others  to  these,  till  the  intended 
number  be  completed ;  the  large  log  thus  serving  as  a 
stay  and  foundation  for  the  otiiers.  The  larger  sort  of 
these  balsas  usually  carry  about  twenty^ve  tons,  without 
endangering  the  cargo  by  the  too  prdtise  access  of  8e»- 
water ;  because,  from  the  peculiar  manner  in  which  ikt 
logs  are  attached  one  to  another,  the  whole  assemblage 
lux»mmodates  itself  to  the  motion  of  the  water,  and  thai 
prevents  the  splashing  which  is  so  liable  to  aSBect  a  rigid 
and  water-proof  boat.  These  balsas  woiii  and  ply  to 
urindward  like  a  keciled  vessel,  and  keep  tiieir  course  bs^ 
fore  the  wind  very  accurately :  this  is  ejected  by  the  use 
of  some  large  planks  called  guores^  three  or  four  yards 
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long  and  half  a  yard  broad,  whkh  are  set  up  vertically 
both  at  the  stem  and  stem :  by  moving  these  boards  in 
diflerent  directions,  as  occanon  may  require,  the  balsa  is 
made  to  *  sail  large,'  to  '  tack,'  to  *  bear  up,'  or  to  *  lie-to ' 
(to  use  nautical  phrases),  with  tolerable  ease. 

If  the  log-raft  just  described  bean  some  similarity  in 
material  to  the  hollow-trunk  canoe,  there  is  also  some 
resemblance,  in  lightness  and  frailiy»  between  the  ancient 
coracle  and  the  birch-bark  canoe  of  modem  America. 
Many  of  the  Indians  on  this  continent,  as  well  as  the 
white  traders  who  navigate  the  innumerable  lakes  and 
rivers  of  the  interior,  are  accustomed  to  use  canoes  made 
of  birch-bark,  sewn  together  with  fibres  of  the  spruce  fir, 
and  coated  with  a  resinous  or  gummy  substance  which 
exudes  from  the  pine-trees  of  that  continent.  The  ma- 
terial used  b  so  extremely  light,  that  a  canoe  thirty  or 
forty  feet  long,  and  capable  of  accommodating  eight  or 
ten  men,  and  of  bearing  a  freight  of  four  tons,  can  it* 
self  be  easily  carried  on  the  shoulders  of  six  or  eight  men* 

Many  of  the  South  Sea  Islanders  are  accustomed  to 
use  boats  called  ivahaSf  and  another  form  called  pahies^ 
in  their  warlike  and  trading  expeditions  from  island  to 
island ;  but  as  these  vessels  are  built  of  planks  extending 
upwards  on  either  side  of  a  central  keel,  and  have  a  kind 
of  deck,  they  form  specimens  of  a  more  advanced  stage 
in  the  art  of  boat-building,  and  do  not  lie  within  our  pre- 
sent limits. 

In  proceeding  next  to  speak  of  English  ship-building, 
it  may  be  well  to  give  some  idea  of  the  appearance  of 
the  great  ship-yards  at  which  merchant-vessels  are  biult. 

Such  a  place,  then,  presents  a  busy  scene  to  the  eye. 


I 
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On  all  sides  are  seen  workmen  plying  the  ingenious  hand, 
and  the  lusty  arm  too,  in  the  operation  of  ship-building ; 
some  standing  on  scaffi^lds  at  the  sides  of  the  ships; 
others  '  converting '  the  timbers,  that  is,  sawing  them  to 
the  required  shapes ;  some  conveying  or  superintending 
the  conveyance  of  timbers  from  one  place  to  another ; 
some  stripping  off  the  old  copper  from  ships  under  re- 
pair ;  some  bringing  new  sheets  of  copper  to  supply  its 
place;  smiths  in  this  spot,  mast-makers  in  that;  and 
scores  of  others  which  it  would  be  no  easy  matter  to  enii- 
merate. 

One  of  the  shops  or  rooms  in  such  a  yard  is  the  office 
of  the  ship-draftsman,  who  is  a  kind  of  architect,  em- 
ployed in  drawing  the  plans  and  arran^ng  the  forms  and 
dimensions  of  ships  preparatory  to  the  operations  of  the 
shipwrights.  In  this  room  are  a  few  small  models  of 
ships,  together  with  the  necessary  apparatus  and  drawing 
instruments  for  preparing  the  plans  on  paper.  The 
operations  of  the  ship-draftsman  are,  as  we  shall  ex- 
plain presently,  much  more  of  a  mental  than  a  mechanical 
character.: 

Another  is  the  moM-lcft  or  mouldrng-hft;  a  very 
large  and  wide  room,  lighted  on  both  sides  by  windows. 
The  floor  of  this  room  is  flat,  smooth,  and  clean,  and  is 
chalked  in  every  ima^nable  direction  with  lines,  some 
straight  and  others  curved,  intersecting  each  other  at 
angles  of  different  degrees.  A  part  of  this  floor,  free 
from  chalk  lines,  b  separated  from  the  rest  by  a  ledge, 
and  on  this  part  are  fixed  carpenters'  benches  and  stools, 
with  the  necessary  arrangements  for  sawing  and  pre- 
paring woodwork.  It  is  evident,  at  a  first  glance,  that 
the  chalked  floor  is  a  kind  of  sanctum,  a  place  not  to  be 


dtfilad  by  the  tread  of  cUr^  ibeea.  Okt  head  is  •««», 
TCMing  CD  ooB-beaBi,  •  Urge  laembl^B  of  pieces  d 
thia  wood,  in  mott  cmm  long,  ubow,  tmd  corred.  The 
flpentiou  ortkd  on  in  tUa  nam  are  madway  between 
that  of  preparinf  the  dnwiog  and  that  of  actoimy  build- 
ing the  «bip8.  The  purpoaca  of  the  chalk  mariu  oa  tbe 
floor  and  of  the  ttua  {hmm  of  wood  will  be  explained 
fertheron. 

Anothar  thop  ia  yenendly  appropnated   to  'oaknifc 
fiaamg'     Whan  the  variau*  cablea,  ataya,  -^rrifa. 


ivpn,  he.  belonging  to  a  ^p  have  gone  throng  then- 
term  of  MTvitfi,  and  ana  no  loDgcr  strong  eoough  to  be 
Med,  thejara  cut  Dpintoi^ecn, and  then  palled  asndo-, 
tfl  the  hempen  threadi  being  boaeiMd  Mtd  dMOttlai^i^ 


OM  (nm  MadMr.  In  &m  rt«H  Sm  haapen  thisMb  am 
wlM  oatrnm,  whu^  ii  af  difcnat  qnalitiea,  acosTdiDf  ■• 
tiM  onpeaA  rope  vu  or  wh  aot  taind.  TUf  aduKU  ■■ 
MBt  to  tha  oakam-ihop  In  biHiUea  or  hMka,  «id  boja  am 
tban  «aqiIo;ed  to  roll--«r,  m  it  ia  tomad  Ui  Ibe  jikA, 
*  a^  '—it  into  looBc  pcntknia  called  '  tbreada.'  A  mall 
hawHeof  fibmiindled  b^tlie  band  on  a  ilajiMg  board, 
till  it  atnaimn  the  rormof  a  loaaeitregnlarkMdef  reps, 
aMnging  jKofaab);  lialf  an  tnidi  in  thickBtai.  Tkaaa 
'  Ifareads'  of  oaknraare  luhaeqneatlj  driven  into  (he  cr^ 
vieea  or  ieami  in  the  o«trid«  of  a  riup,  to  prevant  the 


'  Treanl-oattuig '  ii  anoAer  ocespatiom,  vhidi  m* 
quire*  either  a  a^Miate  ahapar  a  clear  apaca  to  oosdaet 


tt.    A  tnoad  it  a  wnodea  anfctlituta  for  a  bolt  or  nail, 
Md  ii  Tcgardad  at  k  thiag  «f  maek  inpnluce  m  ship- 
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bmldiiig.    The  fiime-tiinben  of  a  siup,  fonning  its  ake- 
IntOD,  are,  ai  we  shall  hereafter  explain,  coy^red  ioAde 
and  out  widi  thick  planks,  and  these  planks  are  fiisfened 
to  the  timbers  almoet  wholly  by  trenails,  the   copper 
bolts  employed  being  oomparatively  few  in  number. 
These  trenails,  so  far  from  being  made  of  any  odd 
piece  of  waste  wood,  are  formed  of  the  soundest  oak, 
whose  gndn  is  straight  and  regular.    They  vary  in  size 
from  a  foot  and  a  half  to  three  feet  in  length,  and  from 
eoe  to  two  inches  in  diameter,  according  to  the  size  of 
the  vessel,  or  to  the  part  where  they  are  to  be  employed. 
The  pieces  of  oak  which  may  be  selected  for  this  purpose 
are  first  sawn  to  the  proper  length ;  the  trenail-makers 
llien  rip  each  piece  into  a  number  of  smaller  pieces,  and 
finally  reduce  them  to  a  tolerably  cylindrical  shape  by 
means  of  spoke-shaves,  occasionally  passing  a  ring  oyer 
each  piece  to  regulate  the  diameter.    These  trenails  are 
generally  kept  for  many  months,  to  season,  before  they 
are  employed  in  the  ship.    Those  pieces  of  oak  whose 
shape  or  direction  of  grain  does  not  qualify  them  for  tre- 
nails, are  cut  into  wedges,  for  the  use  of  the  shipwrights 
in  yarious  parts  of  their  operations ;  and  those  which  will 
not  be  available  even  as  wedges  are  consigned  to  the 
billet^heap. 

The  smithy  is  an  important  part  of  a  ship-yard.  The 
articles  made  in  this  shop  do  not  comprise  either  the 
ships*  anchors  or  the  chun  cables,  for  the  making  of 
these  are  distinct  trades,  never  carried  on  in  a  private 
ship-building  yard ;  but  they  consist  of  the  numerous 
other  pieces  of  iron-work  used  in  the  construction  of  a 
ship.  The  most  important  of  these,  perhaps,  are  the 
iron  fytees,  which  connect  the  beams  beneath  the  deck  of 
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a  ship  with  the  sides,  and  which  xre  a  kind  of  bracket, 
\rith  branches  extending  in  horizontal  and  vertical  direc- 
tionsy  perforated  for  the  reception  of  bolts.  These  knees 
are  made  of  iron  bars  or  plates  welded  together  to  the 
proper  thickness  and  width,  and  &shioned  to  the  re- 
quired shape.  Smaller  articles,  in  great  number  and  va* 
liety,  are  made  in  a  similar  manner,  the  operations  being 
conducted  almost  predsely  in  the  same  way  as  in  a 
common  smith's  shop,  but  on  a  larger  scale.  The  fierce 
fires  of  small-coal  built  upon  the  ground,  the  bdlows  for 
exciting  the  heat,  the  anvils,  the  huge  sledge-hammers-— 
some  weighing  nearly  thirty  pounds — all  are  seen  here, 
on  a  scale  which  seems  to  rank  midway  between  that  of 
a  common  snuthery  and  of  an  anchor-smithes  shop.  A 
separate  shop  is  usually  devoted  to  the  casting  of  such 
articles  as  are  formed  of  cast-metal,  and  to  the  cutting, 
turning,  &c.  of  others  in  which  neatness  of  appearance  is 
required;  these  shops  are  smoky  and  hot,  a  necessary 
result  of  the  operations  carried  on  there. 

Near  to  or  connected  with  the  smithery  is  generally 
an  ironmonger's  store-room,  supplied  with  all  kinds  of 
ironmongery  for  the  use  of  the  yard.  For  the  user  of 
these  large  establishments,  not  only  bolts,  nails,  screws, 
&c.  are  kept,  but  also  tools,  such  as  saws,  axes,  adaes, 
hammers,  augers,  shovels,  &c. 

Every  ship-yard  has  got  one  or  more  '  bmldmg-slips,' 
which  are  occupied  in  the  following  manner :— When  a 
ship  is  about  to  be  built,  it  is  necessary  to  select  a  spot 
of  ground  from  whence  the  vessel,  when  finished,  may 
be  readily  passed  into  the  water.  For  this  purpose,  a 
sloping  tract  of  ground  is  dug  or  prepared,  lai^er  than  the 
full  dimensions  of  a  ship,  and  at  right  angles  to  the  river. 


Itf  wmmm  luvw^cnrBw. 


dbmrnH  k  fev^l  inik  ^  gnonnd  «t  tbe  iq^^er  «iid, 
bat  it  mrtml  faei  baoeiiUi  that  level  9t  the  lower  end, 
«i4  o|MB  to  tbe  ««ter»  On  this  iodined  slip  of  grou^d 
m  ikip is  bvUt;  fMd  at  a  certaia  stage  in  the  pn^gress^ 
tiw  galas,  whieh  bad  shut  out  the  water  fimia  below,  are 
lyiftd^  and  the  dhip  launched  into  the  river,  A  '  dry- 
dack'  is  nade  in  •  different  way,  and  for  a  somewhat  diffi^r- 
ent  porpoae*  It  is  an  ^caration  entireiy  below  the  level 
of  tbe  grovnd  froaa  «od  to  end,  slightly  iocUned  towards 
tba  river,  and  open  to  it  at  tbe  lower  end,  wk&pe  folding 
gates  shnt  off  tbe  coaMwininatien  when  required.  DodM^ 
of  this  kind  §m  nat  employed  for  bidlding  ships,  but  for 
napaving  tbaai ;  wd  tbe  arrani^eineoti  far  docking  are 
as  foliovs— When  n  ship  is  about  to  be  bron^t  into 
dock,affov'ef  bladu  ar#  bud  along  the  botlQin  of  tho 

dock;  andtiiegpafeeBaraapanedatorabouttbetiineof  low 
water.  As  the  tide  riss»,  it  flows  into  the  dock  to  tbe 
aama  lavnl  as  tbe  river  $  and  vben  there  is  a  wifficicgwy 
of  water  in  the  dock,  tbe  ship  is  ioated  into  it,  and  gnid^ 
as  iieariy  as  ean  be  into  the  oenl^.  While  tbe  tide  is 
giaittg  down  agffin,  the  water  flows  gradually  out  of  tb9 
deck,  and  tbe  (diip  sinks  deeper  in  oonsequemse ;  ao  tbnt 
by  4he  linie  low-wat^r  has  again  arrived,  the  dodk  Is 
neariy  easpdied  of  water,  and  the  keel  of  the  vessel  resta 
on  tbe  blocks  beneath.  In  the  imaan  time  preparationa 
bam  bean  mskii^  for  securiii^  the  diip  in  ber  proper 
fpMxM^  by  shores,  rop«s,  Ike,,  so  thai  ^  shaU  sitand 
vertically  on  h&e  keel  s  and  at^or  nbout  low^wator  tha 
gates  ai»  shut,  not  agiw  to  b(9  opened  until  the  repam 
«f  the  vaerad  are  finished.  Jn  this  way  a  sh^  is  diyw 
docked,  and  wojionen  «an  then  dfeaeend  into  the  dodc,  and 
every  part  <^  tbe  ship's  bottom  doarn  to  thekoel. 
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Numerous  other  buildings  alvrays  form  part  of  the 
general  assemblage:  such  as  wet-docks,  timber-stores, 
•»w-pits,  converting-shedj,  boat-sheds,  mast  and  block 
makere'  shops,  &c.  The  bending  of  the  timber  requires  the 
aid  of  a  atcaming-bouse,  where  plaoks  are  steamed  pre> 


pantoiy  to  being  lud  outside  the  timbers  of  ft  ship ;  the 
•feaming  i*  efiected  id  sqoara  wooden  tnmki,  about  thirty 
feet  long,  provided  with  mm  doors  at  one  end,  which  are 
lifted  up  hy  balance  weights,  and  on  the  opening  of 
which  planks  are  slid  into  the  tranka,  to  be  afterward* 
espoaed  to  the  action  of  steam. 

Let  us  now  rapidly  trace  the  manufitctoring  opeiatiaMv 
In  the  tM  place  we  will  suppose  that  a  merchant  <vdtn 
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a  ship,  intended  for  a  particular  line  and  kind  of  traffic, 
to  be  built  by  a  ship-builder.  The  mode  of  measure" 
ment,  bj  which  an  agreement  is  made  between  the  parties, 
18  rather  singular,  and  is  by  no  means  easily  understood 
by  those  who  are  not  familiar  with  the  general  detaila  of 
'  shipping.  It  is  by  tonnage^  and  is  supposed  to  represent 
the  number  of  tons  of  cargo  which  the  proposed  vessel 
will  cany.  Tonnage  is  estimated  sometimes  by  bulky  bat 
more  generally  by  weight ;  a  ton  by  bulk  being  equal  to 
ffntj  cubic  feet ;  and  a  ton  by  weight  equalling  twenty 
hundredweights.  There  are  certain  formulae  employed  by 
ship-builders,  whereby  the  tonnage  is  calculated  from  fte 
length,  Ineadth,  and  deptii  of  the  ressel ;  but  these  fiir- 
■mle  seldom  giye  the  real  tono^e,  that  is,  the  real 
amount  of  cargo  which  die  resaA  will  carry ;  because 
two  vessels  exactiy  equal  in  lenglii,  breadth,  and  depth 
— ^measured  as  those  dimensions  Moally  are — may  have 
very  different  interaal  capacity,  owing  to  difierent  curva- 
tores  of  the  hull.  A  ihip  will  sometimes  carry  mmre 
ovgo  than  her ' tonoage'  indicates ;  sometnnes  less;  and 
therefore  the  word  tDonage  is  to  be  regarded  only  as  a 
roog^  iq[»proxiinatixn  to  the  burden  whidi  tiae  vessel  will 
tarry. 

Still,  however,  the  'looaage'  is  always  one  of  the 
items  of  agreement  between  the  builder  and  the  owner, 
portiy  firom  the  qreumstance  that  when  a  vessel  is  r^gis* 
tered^  the  tonnage  is  made  to  indicate  its  rai^  or  dsss. 
In  addition  to  this,  the  dimensions  of  the  vessel  about  to 
ha  buiU  are  agreed  upoa,  as  w^  as  the  thickness  and 
fnality  of  the  more  importeit  tinAiers,  the  thidoiess  of 
the  planks  laid  on  Uie  outside  of  the  timbers,  and  other 
dataito  of  a  more  ndnute  kmd. 
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The  specification  of  the  vessel  being  thus  drawn  up, 
the  8hip-<lraftsman  commoices  his  labours,  which  are  of  a 
panilld  nature  to  those  of  an  architect  in  common  build- 
ing. He  prepares  drawings  of  the  vessel  in  varioos 
points  of  view,  so  as  to  represent  the  dimensions  not  ctilj 
of  the  yessel  itself,  but  also  of  the.  principal  timbers  com- 
posing it,  and  also  the  cur?ature8  of  those  timbers. 

The  draftsman  having  prepared  these  working  draw* 
ings,  generally  on  a  scale  of  aboirt  a  quarter  of  an  inch 
to  the  foot,  the  next  thing  is  to  prepare  a  working 
mouid  of  the  ship,  as  lai^  as  the  ship  itself,  in  the 
mould-loft.  The  mould-loft  floor  is  in  most  instances 
large  enough  to  receive  half  the  length  of  the  intended 
vessel,  with  the  whole  height;  and  on  this  floor  the 
draftsman  chalks  a  lai^  number  of  lines,  derived 
from  the  working  drawings,  but  enlarged  to  the  ftdl 
dimensions  of  the  veaseL  These  lines,  generally  speak- 
ing, represent  the  exact  dimensions  and  curvatures  of 
the  timbers  required  to  form  the  vessel ;  and  when  all 
the  lines  necessaiy  lor  one-half  the  length  of  the  vessel 
are  laid  down,  say  die  bow  end,  anotiier  series  is  then 
laid  down,  on  the  same  floor,  ibr  the  stem  end ;  the 
two  soies  intersecting  and  mingling  among  each  other 
in  every  part.  Practice  enables  the  draftsman  to  dis- 
tingmsh  one  series  from  anotiier,  and  thus  obviate  the 
necessity  of  having  a  mould-loft  floor  eqod  to  the  length 
of  a  large  ship.  When  these  lines,  whidi  amount  to  a 
ku^  number,  and  present  nothing  hot  a  confused  as- 
semblage to  the  eye  of  a  stranger,  are  laid  down,  tlun 
pieces  of  American  deal,  about  three-quarters  of  an  inch 
m  thickness,  are  cut  and  adjasled  to  the  curvatures  of  the 
liaei,  difoeat  pieces  being  jomed  end  to  end  to  procbiee 
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the  requisite  lengths.    These  pieces  of  deal,  which  are 
called  moulds^  assist  the  sawyers  in  cutting  the  oak  to 
the  required  nzes  and  curvatures  for  the  difierent  tim- 
bers of  a  ship ;  and  there  are  certain  marks  on  each  piece 
which  further  this  object.    Let  us  suppose  that  one  of 
the  cunred  timbers  is  to  be  twelve  feet  in  leqgth,  one 
foot  thick,  one  foot  wide,  and  so  tortuous  in  form  that 
its  curvature  is  not  circular,  and  none  of  its  angles  are 
right  angles ;  in  such  case  the  piece  of  pine  which  foTtoa 
the  mould  will  g^ve  the  curvature  of  the  timber,  while 
certain  marks  on  its  surface  indicate  the  places  where 
bevellings  and  angles  are  to  be  made  from  directions 
given  on  another  board.     On  these  principles  the  con- 
struction of  the  moulds  proceeds,  until  a  sufficient  num- 
ber of  pieces  is  prepared  to  guide  the  sawyer  in  cutting 
all  the  timbers  of  the  ship.    For  a  large  East  Indiaman 
the  number  of  moulding-pieces  thus  required  is  more  than 
a  hundred,  eadi  of  which  is  marked  and  numbered  in 
various  ways. 

The  mould  of  the  ship  being  thus  prepared,  the  next 
operation  is  to  cut  up  the  oak  and  elm  trunks  to  the 
pro{)er  dimensions  for  the  various  parts  of  the  ship. 
This  is  called  '  converting,'  and  is  a  process  requiring 
great  art  and  judgment ;  for  the  wood  must  be  selected 
not  only  with  a  view  to  avoid  waste,  but  also  that  the 
grain  of  the  wood,  in  preparing  a  curved  timber,  may  be 
cut  crosswise  as  little  as  possible,  since  such  a  mode  of 
cutting  would  greatly  weaken  the  timber.  It  is,  thei«. 
iore,  desirable  that  a  crooked  trunk  be  selected  for 
preparing  a  curved  timber,  and  that  the  crookedness  of 
the  one  correspond  as  neariy  as  may  be  with  the  curva- 
ture of  the  other.    The  superintendence  of  this  depart- 
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ment  is  in  a  person  possessing  much  experience  and 
knowledge  of  the  quality  of  diiferent  woods,  and  of  their 
relative  fitness  for  the  several  timbers  of  a  ship.     When 
this  superintendant  or  *  converter '  has  selected  the  pro- 
per woody  the  operation  of  sawing  proceeds  nearly  as  in 
a  common  sawpit.    The  trunk  of  the  tree  is  laid  across 
a*  framework  in  the  usual  manner,  and  two  men,  one 
above  and  the  other  below,  cut  the  wood  by  means  of  a 
long  saw.    The  thin  deal  mould  is  use  as  a  constant 
guide  in  cutting;  the  curvature,  the  breadth,  the  thick- 
ness, and  the  angles,  all  being  regulated  by  the  mould 
itself  or  by  the  marks  and  directions  chalked  or  painted 
on  it.     In  a  place  where  so  much  timber  is  used  as  in  a 
ship-building  yard,  it  might  at  first  thought  be  imagined 
that  machine-worked  saws  would  be  used ;  but  the  curva- 
tures and  angles  of  the  timbers  are  so  extremely  varied, 
not  only  in  difierent  timbers,  but  also  in  different  parts  of 
the  same  timber,  that  the  precision  and  regularity  of 
machinery  would  be  here  thrown  away,  and  indeed 
unavailable. 

So  far,  then,  we  may  suppose  the  principal  timbers  to 
be  cut.  This  operation  is  efiected  in  sawpits  covered  by 
sheds.  As  the  timbers  are  wanted  they  are  conveyed  to 
the  building-slip,  or  that  spot  of  ground  on  which  the 
construction  of  the  ship  takes  place.  When  the  timbers 
are  thus  removed,  they  pass  horn  the  control  of  the  *  con- 
verter '  to  that  of  another  superintendant  or  foreman,  who 
is  the  ship-builder  or  shipwright  properly  so  called. 

The  building-slip  is  prepared  for  the  operations  in  the 
following  manner: — The  ground  having  been  cleared 
and  made  tolerably  clean,  a  row  of  blocks  is  laid  down 
from  end  to  end  of  the  ship,  the  length  of  the  blocks 
being  transverse  to  or  across  the  slip.    The  blocks  are  of 
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oak,  placed  one  upon  another,  to  die  height  of  three  or 
four  feet,  azxi  secured  together.  These  piles  of  bloc^ 
are  nmged  along  the  slip,  at  distances  of  five  or  six  feel 
apart,  and  the  upper  sur&ces  of  all  the  Uoeks  are  so 
adjusted  that  they  shall  be  in  one  straight  line,  but  in- 
clining slightly  downwards  towards  the  river,  the  indi- 
natioQ  being  about  five-eighths  of  an  inch  to  a  foot  of 
length.  Great  care  is  taken  in  layix^  down  these  Uocka, 
as  they  form  the  support, — the  workbench,  in  fact,— on 
which  the  whole  ship  is  afterwards  built,  the  keel  being 
lud  down  immediately  iqpon  the  blodts. 

In  order  to  understand  the  succession  in  which  the 
parts  of  a  ship  are  put  together,  it  is  useful  to  notice  cer- 
tain points  of  comparison  between  a  ship  and  the  human 
skeleton.  The  keel  is  the  backbone  of  a  ship,  and  the 
frame-timbers  are  the  ribs;  the  ribs  forming  an  arched 
exterior  to  the  whole  of  the  body  or  hull,  aiid  the  keel 
forming  the  longitudinal  column  to  which  the  ribs  or 
timbers  are  iittached.  The  keel  is,  therefore,  the  priiH 
cipal  part  of  the  vessel,  and  the  one  above  all  others 
whose  strength  and  security  are  indispensable  to  the 
safety  of  the  vessel.  From  this  circumstance,  and  inm 
the  position  of  the  keel  at  the  lowest  pert  of  the  vessel, 
it  constitutes  the  first  part  of  a  sUp  laid  down  on  the 
slip.  The  keel  is  made  of  ehn,  and  is  of  such  length, 
except  in  small  vessels,  that  no  angle  tree  will  form  it; 
and,  therefore,  two  or  more  pieces  are  joined  together, 
or,  as  it  is  termed,  scarfed^  end  to  end,  until  the  required 
length  is  produced.  This  scarfix^  is  a  kind  of  overlap- 
ping, the  under  part  of  one  pieoe  and  the  upper  part  of 
the  other,  or  the  right  side  of  one  and  the  left  side  of  the 
other,  being  cut  away  near  the  ends,  and  the  cut  or 
•carfed  surfaces  bolted  together.     For  an  East  Indiamau 
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of  a  thousand  tons  burden,  tiie  keel  is  about  a  hundred 
and  forty  feet  long,  fourteen  inehes  wide,  and  fifteen 
deep.  For  a  steamer  of  the  same  burden  the  length  is 
flevend  feet  greater,  sinoe  steamars  are  generally  longer 
8Bd  narrower  than  sailing  vessela  of  equal  burden. 

The  sides  and  the  ends  of  the  keel  are  groored  and  cut 
m  various  ways,  to  receive  the  diflS^ent  timbers  and 
pieces  of  wood  forming  the  hull  of  the  vessel.  Of  these 
timben  two,  which  form  the  mun  supports  of  the  two 
ends  of  the  vessel,  are  the  stem  and  the  stemposty  of 
whidi  the  former  cuves  upwards  from  the  higher  end  of 
die  keel,  and  the  latter  rises  almost  perpendicularly  from 
tlie  lower  end  (for  a  ship  is  built  with  the  stern-end  towards 
tke  river,  and  b  consequently  laundied  stem  Ibremost). 
Boik  are  formed  of  oak,  and  are  attached  to  the  ends  of 
the  ked  in  a  very  substantial  manner.  To  the  stempost 
are  attached  various  pieces  of  wood,  called  transoms, 
ftshion-pieoes,  &c,  the  contour  of  which,  when  fixed  in 
their  places,  is  such  at  to  give  the  elegantly  curved  form 
to  the  hinder  part  of  the  vessel ;  idiile  to  the  stem  are 
attached  various  pieces,  some  of  which  fit  it  more  se- 
GHrdy  to  the  keel,  some  serve  to  connect  it  with  the 
timbers  and  planks  afterwards  to  form  the  sides  of  the 
vessel,  and  others  form  a  receptacle  or  support  for  the 
end  of  the  bowsprit.  The  heavy  pieces  of  timber  erected 
thu  OQ  the  two  ends  of  the  keel  are  hauled  up  to  their 
proper  positions  by  pulleys  and  tackle,  and  then  shored  up 
by  poles  from  the  ground,  to  prevent  them  from  sinking. 

Along  the  keel,  nearly  from  end  to  end,  are  fixed 
sftout  timbers,  csiHed  floor4imbeny  at  right  angles  with 
the  length  of  the  keel,  and  slightly  concave  on  their 
upper  surface.    They  are  placed  a  few  inches  apart,  and  ^ 
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ooDftitttte,  ai  the  name  imports,  the  floor  of  the  ship.  As 
there  is  a  general  upward  cmrvature  of  the  ship  towards 
ettch  end,  the  floor  rises  in  a  similar  manner,  and  would 
thus  leave  a  vacancy  between  the  end  floor-timbers  and 
the  keel,  but  this  vacancy  is  filled  up  Mith  solid  wood, 
called  detuUwoodf  constituting  a  firm  foundation.  The 
floor-timbers  may  be  regarded  as  the  lower  part  of  the 
ribs  of  the  ship ;  and  above  them  spring  up  the  various 
peoes  forming  the  remainder  or  vertical  part  of  the  ribs. 
No  wood  can  be  found  so  large,  so  curved,  or  so  Strang 
as  to  form  the  whole  curved  rib ;  and,  therefore,  each 
rib  is  built  up  of  separate  pieces,  the  general  name  of 
which  is  fyttocks;  thus  we  have  the  first,  second,  third, 
and  periiaps  fourth  futtock,  each  being  a  distinct  piece  of 
timber,  but  all  collectively  forming  one  rib,  or  one  '  frame 
of  timbers/  These  pieces  are  placed,  some  end  to  end, 
and  otiiers  side  to  side,  in  such  a  manner  that  the  joint  of 
two  ends  of  timber  may  have  a  support  of  solid  timber  at 
its  nde.  Various  means  are  adopted  for  joining'  the 
pieces  end  toend,  but  those  which  are  placed  side  by  side 
are  bolted  together  with  bolts. 

As  the  various  futtocks  curve  more  and  more  upwards, 
till  the  upper  one,  or '  top  timber,'  reaches  to  the  top  of  the 
hull  of  the  ship,  it  must  be  evident  that  all  the  pieces  form- 
ing one  rib  or  *  frame  of  timbers '  are  very  ponderous, 
especially  if  the  vessel  be  large.  The  arrangements,  there- 
fore, are  regulated  according  to  the  dimensions  of  the  ves- 
sel. If  it  be  laiige,  the  pieces,  after  being  fitted  together 
on  the  ground,  are  raised  up  singly,  or  perhaps  two  bolted 
together;  but  if  it  be  small,  three  or  four  pieces  may  be 
bolted  together  on  the  ground,  and  raised  as  one  piece. 
But  in  whatever  way  this  part  of  the  matter  be  ammged, 
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tlie  other  operations  are  nearly  alike.  All  the  pieces  to 
form  one  rib  are  adjusted  and  fitted  to  each  other  on  the 
ground,  and  are  lifted  from  the  ground  by  strong  tackle. 
The  curvature  and  weight  of  the  pieces  is  such,  that  after 
being  raised  and  adjusted  to  ^eir  places  they  must  be  se- 
cured from  falling  either  inwards  or  outwards ;  for  the 
former  of  which  purposes  planks  called  cr^ossspalls  are 
nailed  to  the  upper  ends  of  the  timbers,  at  right  angles  to 
the  keel,  and  stretching  across  from  one  side  to  the  other ; 
and  for  the  latter,  planks  called  rib-bands  are  placed 
nearly  horizontal  round  the  outside  of  the  ribs  at  various 
heights,  and  are  shored  up  by  poles  fixed  in  the  ground 
beneath. 

In  this  manner  the  ribs  or  frames  of  timbers  are 
raised  one  after  another,  from  end  to  end  of  the  vessel, 
the  two  halves  of  each  frame,  that  is,  the  two  parts  spring- 
ing from  opposite  sides  of  the  keel,  being  raised  nearly 
at  the  same  time,  so  as  to  maintain  the  top  timbers  at  the 
proper  breadth  across  the  vessel.  In  this  stage  of  the 
proceedings,  the  interior  shell  of  the  vessel  presents  a 
singular  scaffold-like  appearance.^  At  the  bottom,  just 
above  the  keel,  are  the  floor-timbers,  ranged  at  right 
angles  to  it,  and  projecting  some  distance  beyond  it  on 
either  side ;  at  the  ends  of  these  timbers  are  the  various 
ineces  or  iuttocks  forming  the  ribs,  jointed  and  bolted 
together  at  different  parts  of  their  heights ;  the  ribs  rise 
to  different  and  irregular,  heights,  afterwards  to  be  ad- 
justed ;  and  across,  from  the  upper  part  of  the  timbers  on 
one  side  to  the  upper  part  on  tiie  other,  are  the  spalls,  tho 
temporary  wooden  braces  which  keep  the  opposite  sides 
at  their  proper  distances. 

The  form  of  the  hull  is  thus  given ;  in  a  rude  manner^ 
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it  is  tnie,  but  itill  with  m  degree  of  eaitmty  whiefa  de- 
tenunet  the  cfaender  of  the  vend.     Tlie  nannefmis 
pieoci  mbeeqiientlj  added,  wbedier  of  Bntadi  or  Afincan 
oak,  «i«,  or  fir,  aie  aawn  at  the  pita,  mder  the  anperri- 
noaof  the'coBverter;'  and  are  aftemaids,  in  most  eaaea, 
fnauBed,  or,  aa  it  ia  teraaedy  '  dubbed/  with  an  adse.    Jn 
eaanaa  carpeater^a  woric,  the  oalj  tori  used,  after  die 
aaar,  for  paring  awaj  and  leveHing  Ibe  anrfiioe  of  wood, 
is  generallj  the  plane;  but  in  the  work  of  the  e^qp- 
wii§^ty  where  axire  bolkjr  natenalf  are  o|ierated  on, 
where  almoit  ereiy  pieee  is  to  be  hollowed  or  romufed 
in  aome  part  or  otiber,  and  where  great  ncatneia  u  net 
reqmred,  the  adze  becomes  a  Taiuable  instrument     The 
▼ariotts  kinds  of  jointB  wherebj  one  timber  or  plank  is 
connected  wilb  another,  such  as  tenoo-and-floortioey  fte., 
are  made  by  the  aid  of  nearly  the  same  took  as  thoae 
employed  in  oarpentiy^  but  of  «  kage  siae  and  atroB|per 
make. 

The  keel,  the  stempost,  and  the  etem  form  the  three 
great  supporti  of  the  frame  of  the  iieBiel ;  the  £boit  b»ng 
horizontal,  the  second,  rising  fiom  it  dbnost  perpendi- 
oularly  at  one  end,  and  the  third  rising  in  a  car? e  st  tl» 
other.  Amcmg  the  tiadiers  which  are  sobaequently  ad- 
justed to  the  Teasel  are  three,  cdiled  the  kedaon,  Ihe 
atemson,  and  Ae  stemaoa,  whidi  are  in  aome  aenae  iale- 
ri(N*  repreaentatiTes  of  the  three  JBstnasnd.;  Thekeeisn 
is  fixed  on  the  floor-timbeni,  immfirliifrly  over  the  ked, 
and  forms  that  part  on  which  tiie  steps  or  blocks  of  wood 
are  placed  which  support  the  masts :  it  is  secured  dawn 
io  the  keel  by  means  of  bolts  three  feet  in  length,  which 
pass  entirely  through  both,  as  well  as  the  intervening 
wood.    The  stemson  vsA  the  stemaon  rise  from  the  two 
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ends  of  the  keelson,  and  fonn  intenud  supports  to  the 
^ids  of  the  vessel.  The  timbers  are  often  strengthened 
within  by  pieces  called  riden ;  but  in  modem  yessels 
they  are  frequently  secured  and  braced  one  to  another  by 
diagonal  iron  plates,  from  half  an  inch  to  an  inch  in  thick* 
ness,  passmg  nearly  from  the  top  to  the  bottom  of  the 
hull,  inside  the  vesad.  Being  bent  round  the  concayiQr 
of  the  ship's  side  in  an  oblique  direction,  each  piece  of 
iron  crosses  seTcral  different  frames  of  timbers,,  and  is 
securely  bolted  to  diem  all. 

The  small  portion  of  the  hull  of  a  Teasel  which  is  seen 
aboTe  the  level  of  the  water  presents  to  view  a  surface 
covered  with  horizontal  or  nearly  horizontal  ranges  of 
planking ;  and  if  we  could  see  lower  down,  towards  the 
keel,  we  should  find  a  similar  approach  to  a  horizontal 
directaon  in  the  pieces  of  wood  with  which  the  hull  is 
covered.  Withinside,  too,  a  similar  arrang^nent  is  ob- 
servable. The  vertical  frames  of  timbers  of  which  we 
have  been  speaking  do  not  present  themselves  to  the  eye 
of  a  person  viewing  a  finished  vessel,  either  within  or 
without.  The  whole  are  covered  with  planking,  had  in 
nearly  horizontal  rows  or '  strakes.'  The  planks  may  be 
regarded  as  forming  the  Am  with  which  the  ribs  of  the 
ship  are  covered;  and,  indeed,  the  shipwrights,  who 
almost  seem  to  regard  their  ship  as  a  living  being,  apply 
the  term  <  skinning'  to  the  operation  of  laying  on  tiiese 
planks ;  an  opposite  sense,  it  is  true,  to  that  in  which  we 
are  in  the  habit  of  using  this  term.  Nor  is  thb  skin  by 
any  means  a  trifling  afiair,  for  the  thickness  of  the  planks 
which  form  it  varies  from  about  three  to  ox  inches.  The 
planks  are  formed  of  sound  durable  oak,  and  are  often 
nearly  thirty  feet  in  length.    They  are  brought,  whUeal 
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the  8aw]Ht,  as  netrij  fo  the  reqaired  form  as  may  be 
practicable ;  and  are  afterwards  worked  with  the  adze,  to 
give  than  fine  proper  contour.  This  must  not  be  supposed 
to  imply  that  the  planks  are  hollowed  or  cunred  by  the 
adze  to  the  exact- shape  of  the  vessel,  but  that  the  width 
and  thidmess  of  adjoining  planks  are  adjusted  to  each 
other.    When  a  prepared  plank  is  laid  agunst  the  out- 
side of  a  Teasel,  the  oonrezity  of  the  latter  causes  the  ends 
of  the  planks  to  stand  out^eyeral  inches  from  it ;  and,  on 
the  other  hand,  when  laid  on  the  innde,  the  concave  sur- 
iaoe  causes  the  ends  to  be  in  contact  with  the  timbers, 
and  the  middle  to  be  several  inches  away  from  them. 
The  planks  require,  therefore,  the  aid  of  powerful  in- 
struments to  force  tiiem  close  to  the  timbers  previous  to 
bolting,  and  this  operation  is  further  assisted  by  bringing 
the  plank  to  a  heated  and  moistened  state  by  steam. 

The  parts  of  the  planking  vary  in  thickness,  and  re- 
ceive distinctive  names,  according  to  the  places  which 
they  occupy :  but  all  are  treated  nearly  in  the  same  way 
— sawn,  dressed  with  an  adze,  steamed,  forced  to  the 
curvature  of  the  ship,  and  fastened  to  the  timbers  with 
bolts.  The  trenails,  which  are  more  numerous  than  the 
bolts,  are  not  driven  in  till  a  subsequent  stage  in  the  ope- 
rations. In  adjusting  the  planks  to  the  ship's  sides,  care 
b  always  taken  that  the  adjoimng  ends  of  two  planks  in 
one  row  or  strake  shall  not  occur  at  the  same  pert  of  the 
ship's  length  as  a  joint  in  the  row  next  above  or  bdow  it, 
a  caution  similar  to  that  observed  in  laying  the  courses  of 
bricks  in  a  wall,  or  the  rows  of  slates  on  a  roof,  and  the 
object  of  which  is  sufficiently  obvious  in  relation  to  the 
strength  of  the  structure.  Whoever  has  an  opportunity 
of  seeing  the  whole  hull  of  a  vessel,  will  observe  that  the 
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planking  is  ranged  with  great  regularity,  each  strake  or 
row  diminishing  in  width  towards  the  ends,  to  conform 
with  the  diminishing  size  of  the  vessel. 

In  the  building  of  a  ship  matters  are  so  arranged  that 
many  different  parts  are  in  progress  simultaneously ;  some 
workmen  making  preparations  for  the  beams  of  a  vessel 
withinside,  while  others  are  planking  the  exterior,  and 
others  perhaps  engaged  at  various  parts  of  the  head  and 
stern.  The  beams  are  stout  and  well  finished  timbers 
stretching  across  the  vessel  from  side  to  side,  at  intervals 
of  a  few  feet,  and  serving  not  only  to  support  the  deck  or 
decks,  but  also  to  bind  the  two  sides  of  the  vessel  toge- 
ther. These  beams,  situated  as  they  are  at  right  angles 
to  the  keel,  have  given  me  to  many  nautical  expressions 
which  are  rather  incomprehensible  to  general  readers : 
thus  the  '  breadth  of  beam '  is  the  width  of  a  vessel ;  an 
object  seen  at  sea  in  a  direction  at  right  angles  with  the 
keel,  is  said  to  be  '  on  the  beam ;'  when  a  ship  inclines 
very  much  on  one  iside,  so  that  her  beams  approach  to  a 
vertical  position,  she  is  said  to  be  on  '  her  beam  ends ;' 
and  many  other  similar  phrases  might  be  adduced. 

The  beams  are  ranged  at  such  distance  apart,  that  an 
East  Indiaman  of  a  thousand  tons  burden  requires  about 
thirty  beneath  the  main  deck.  Each  beam  is  usually 
formed  either  of  one  or  of  three  pieces,  according  to  the 
dimensions  of  the  vessel ;  the  three  pieces,  in  the  latter 
case,  being  securely  joined  or  scarfed  together.  The 
beams  are  not  straight,  but  are  curved  upwards  in 
the  middle,  so  that  their  upper  surfaces  are  convex  and 
their  lower  concave ;  the  bending  being  such  that  there 
is  a  curvature  of  about  one  inch  to  every  yard  in  the 
length  of  the  beam.    The  ends  of  the  beams  are  made  to 
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feti  on  stout  planks  caikd  damps ;  but  the  real  fastening 
b  bjT  means  of  iron  brackets  technically  tenned  JkneeSf 
bolted  both  to  the  beam  and  to  the  timben  of  the  sliip. 
Besides  the  fEMtenings  at  ike  two  ends  of  each  beam, 
there  are  supporters  in  the  middle,  whidi  are  often  formed 
of  OBst-inxiy  combining  lightness  of  appearance  with 
strength. 

Various  ledges  and  frames,  ctSled  peuinersy  coandngs^ 
and  carUng^  being  ammged  between  the  beams,  toe 
decks  are  next  attended  to.  These  divide  the  hull  into 
different  stories,  analogoos  to  those  of  a  house ;  and  in 
the  one  case  as  in  the  other,  the  nomber  of  floors  is 
greater  in  some  instances  than  in  others.  Large  ships  of 
war  are  furnished  with  three  entire  decks,  readiing  from 
the  stem  to  the  stem ;  besides  two  shorter  dedcs  called  the 
forecastle  and  the  quarter-deck,  the  one  placed  at  the 
head  of  the  vessel,  and  the  other  towards  the  stem,  a  vacant 
apux  called  the  wakt  being  left  between  tiiem,  at  the 
middle  of  the  ship's  length.  In  smaller  vessels  of  war, 
and  in  merchantmen,  the  decks  are  fewer ;  two  whole 
decks  and  a  qnarter-dadt  being  the  number  in  an  East 
Indiaman.  The  deck  is  generally  made  of  Dantzlg  or 
Memel  fir,  and  for  vessels  exposed  to  a  hot  climate  yellow 
INne  is  sometimes  employed.  The  deck  planks  are  laid 
side  by  side,  lengthwise  of  the  ship,  or  parallel  to  the 
ked,  and  vary  frtmisix  to  ten  inches  in  breadth,  and  from 
two  to  four  in  thickness.  They  are  muled  down  to  every 
beam  and  to  every  carling,  eidier  witii  iron  nails  or  widi 
nails  formed  of  a  mixed  raetaL 

We  have  sud  that  the  planking  whidi  covers  the  in- 
nde  and  outside  of  a  ship  is  secured,  partly  by  bolts  and 
Partly  by  wooden  pins  called  trenails,  to  the  timbers; 
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and  that  tbe  trenuls  are  not  driTen  in  until  KHne  time 
after  die  bolts.  The  ol^ject  of  this  seenu  to  be,  diat  by 
nuking  the  tferail-hcdet  a  omtiderable  time  before  the 
IreniulB  are  inserted,  the  wood  rausd  sacli  hole  has  m 
opportunity  to  beccme  Kaioned,  The  hokc  are  made 
iridi  an  toger,  whid  it  a  kind  of  gimlet  or  borer, 
miying  from  an  inch  to  two  inehet  in  dismetir,  according 
to  the  rice  (^  the  IreiiMl  to  be  inaorted.  Tbe  head  of 
flie  anger  ia  prorided  with  a  cnm  handle  of  considervble 
length,  wbldt  faniiibea  a  lerentge  to  die  workmBn  uiiog 
the  inatmment.  Thb  kind  of  bboor  is  often  very  aeven^ 
from  the  hardnen  of  the  wood,  the  great  depth  to  which 
die  hole  is  to  be  bored,  atid  the  awkward  podtioa  ia 
irtiich  die  man  baa  to  place  himself.    TIm  curvatare  oft 
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ship  near  the  keel  is  almost  horizontal,  and  at  other  parts 
goes  through  all  the  gradations  from  a  horizontal  to  a 
vertical  direction :  and  the  man  who  is  engaged  in  boring 
the  trenail-holes  has  to  vary  his  position  and  mode  ol 
wojking,  sometimes  standing  and  at  other  times  sittingi 
according  to  the  part  of  the  vessel  at  which  he  is  at  work. 
It  is  so  arranged  that  the  same  trenail  shall  pass,  not  only 
through  the  outer  planking  and  the  fram&>timber,  but  also 
through  the  inner  planking ;  by  which  all  three  are  bound 
well  together;  and  the  trenail-holes  are  bored  in  con* 
formity  with  this  arrangement*  When  the  proper  time 
arrives  for  driving  in  the  trenuls,  a  set  of  men,  each  pro- 
vided with  a  large  and  heavy  hammer,  proceed  to  that 
operation.  The  trenail  is  made  slightly  larger  than  the 
hole  into  which  it  is  to  be  driven,  so  as  to  bite  or  cling 
closely  to  the  timbers;  and  a  succession  of  powerful 
blows  is  requisite  to  urge  it  forward.  The  trenail  is  a 
little  longer  than  the  depth  of  the  hole,  and  the  super- 
fluous end  is  taken  off  with  a  saw  when  the  driving  is 
finished.  It  is  then  tightened  in  the  hole  by  small  wedges 
driven  in  at  the  end. 

The  planking  and  trenailing  having  brought  the  sur* 
&ce  of  the  hull  to  a  tolerably  even  state,  which  is  forther 
assisted  by  a  littie  trimming  or  'dubbing'  with,  the 
adze,  a  process  follows  which  is  indispensable  to  the  ex- 
clusion of  water  from  the  vessel,  viz.  that  of  cauiking. 
The  planks  cannot  be  brought  so  close  together  as  to 
make  the  joining  impenetrable  to  water,  and  the  joint  is 
therefore  filled  up  with  oakum.  We  explained  in  a 
former  paragraph  the  manner  in  which  threads  of  oakum 
are  twisted  by  boys  out  of  refuse  rope,  and  alluded  to 
the  mode  in  which  they  are  employed.  A  kind  of  chisel, 


(ailed  &  caulking-iran,  u  employed  lo  drive  the  threads  of 
ofduun  into  the  Beams.  The  oakum  is  not  placed  merely 
St  the  outer  edgei  of  the  crevicee,  but  is  driven  in  to  a 
depth  equal  to  the  whole  thickness  of  the  plank.  Sooae- 
timea  the  edges  of  the  planks  are  chiselled  away  a  little, 
in  order  to  aflbrd  room  for  the  entrance  of  the  oakum ; 
and  in  all  cases  the  caulkera  manage  the  seams  in  such  a 
manner  aa  to  fill  them  up  with  a  dense  and  compact  layer 
of  oakum,  which  iu>t  only  answers  the  purpose  of  making 


the  vessel  tight,  but  also  helps  to  consolidate  and 
strengthen  the  whole  ship  in  a  very  conaidcnible  degree, 
by  making  the  edges  of  the  planks  bear  liard  against 
each  other,  so  that  one  part  cannot  mute  or  work  inde- 
pendent of  another.    At  the  time  when  tliis  caulking  of 


166  munm  mavupaczuebs. 

tlie  seamt  is  going'  oo,  the  planks  themselves  are  ex«. 
amined,  and  any  shakes  or  rents  or  fissures,  however 
small,  are  well  filled  vith  oakum.  This  proeess  being 
finally  completed,  all  the  canlked  seams  are  coated,  <nr, 
as  it  is  termed,  *  payed,'  with  hot  melted  pitch  and 
rosm,  by  which  the  hempen  fibres  of  oakum  are  pr&- 
serred  from  the  actum  of  the  sea-water.  The  ikeaiSimg 
is  an  exterior  coating  afterwards  pat  on  the  bottom  of  the 
vestel ;  but  this  is  a  stage  in  the  prooecdmgs  at  which 
we  have  not  yet  arrived. 

The  operations  withinside  the  vessel  are,  as  may  be 
supposed,  much  more  varied  than  those  on  the  outside, 
but  they  partake  more  and  moie  of  the  nature  of  carpen- 
try as  the  construction  of  the  vessd  advances.  After  the 
various  pieces  are  adjusted  which  form  the  main  support 
of  the  diiferent  parts  of  the  vessel,  the  hull  is  divided  into 
compartments  accordant  with  the  purposes  for  which  the 
vessel  is  intended.  The  decks,  port-holes,  magazines, 
and  berths  for  several  hundred  men  in  a  man-of-war,  «ad 
the  cabins,  the  passeng^  accommodation,  and  loggage- 
room  of  a  merchant  Mi^f  of  course  require  different 
arrangements  of  ^e  JBteiior.  Supposing  these  matters  to 
have  been  completed,  we  will  next  proceed  to  the  im- 
portant affiiir  of  Imsnchmg^  by  which  the  vessel  is  home 
on  to  the  liquid  element  which  b  afterwards  to  form  her 
home.  Those  persons  who  have  never  seen  a  ship 
launched,  and  who  are  but  little  acquainted  with  these 
matters,  may  feel  it  desirable  to  know  in  what  stage  of 
the  building  process  the  launching  is  effected."  We  maj 
here  mention,  then,  that  the  hull  is  launched  before  it 
has  been  sheathed  or  coated  with  copper,  and  also  before 
it  is  fitted  with  masts,  yards,  bowsprit,  rudder,  sails,  or 
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ropes.  There  are  Tarious  teaaaaa  why  thera  several 
parts  are  more  conyeiiiently  fitted  after  than  before  the 
ktmchiog ;  the  hdght  of  the  yeasel  £rom  the  ground  when 
on  the  boilding-slip— 4he  angle  at  which  it  slopes  to- 
wards the  water — ^the  difficulty  oi  getting  into  the  Tessel^ 
&c.,  are  some  of  these  reasons ;  and  with  regard  to  the 
sheaihingy  it  is  deemed  better  to  be  postponed  until  the 
soundness  of  the  naked  ptawking  has  been  tested  by  im-. 
mersion  in  the  water. 

We  explained  in  a  former  paragraph,  tiiat  the  ship  is 
built  on  blocks,  laid  in  regular  suoeession  along  the 
building-slip,  and  so  adjusted  that  the  keel,  which  rests 
immediately  on  their  upper  surfaces,  shall  have  an  inclinar- 
lion  of  about  five-eightiis  of  an  indi  to  the  loot  towards  the 
river.    These  blocks  fimn  the  central  support  beneath 
the  Teasel,  during  the  whole  progress  of  building ;  and 
the  vessel  is  further  supported  at  the  sides  by  shores,  or 
pcAes,  raised  at  various  angles  from  the  ground.    As  the 
time  of  launching  approadies,  preparations  are  made  for 
removing  all  these  lateial  saj^poris,  for  lifting  the  keel 
completely  from  the  blodoi,  and  for  constructing  two 
temporary  <  slippery  paths '  down  which  the  vessel  may 
ttide  into  the  river.    The  whole  of  these  operations  are 
very  curious,  and  require  great  nicety  and  care  to  ensure 
snooesB.    Along  the  building-slip,  on  eadi  side  of  the 
ked,  and  distant  from  it  about  one-sixth  of  the  vessel'a 
breadth,  is  laid  an  inclined  {^atform,  formed  of  many 
pieces  of  wood,  and  presenting  a  flat  upper  surface  in* 
dining  downwards  towards  the  river  at  an  angle  of  abooft 
■eren^ghths  of  an  inch  to  the  foot,  and  consequently 
more  doping  than  the  position  of  the  ked.    The  in- 
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dined  pltne  dins  fonned  is  called  the  *  siiding-plaok ;' 
and  it  haa  a  niaed  edge,  or  ledge,  called  the  *  side-way,' 
or  ^  riband,'  piojecttng  four  or  Sre  indies  upwards  from 
its  outer  edge.    The  sliding-plank  is  placed  upon  sup- 
porting blocks,  ao  as  to  be  elevated  some  feet  from  the 
ground.    A  long  timber  called  a  '  bilge-way,'  with  a 
smooth  under-aurface,  is  hud  upon  this  sliding-plank ; 
and  upon  this  timber,  as  a  base,  is  erected  a  framewoz^ 
reaching  up  to  the  hull  of  the  ship.    This  framework, 
which  is  called  the '  cradle,'  is  formed  partly  of  solid 
woodwork,  filling  up  the  whole  space  between  the  bilge- 
way  and  the  hull,  and  partly  of  short  poles  called  *  prop- 
pets,'  which  are  erected  nearly  Tertically,  and  abut  against 
a  plank  fastened  temporarily  to  the  bottom  of  the  ship. 
These  operations  are  carried  on  on  both  sides  of  the  keel, 
and  at  a  few  feet  distant  from  it ;  and  the  vessel  may  in 
this  state  be  almost  said  to  have  three  keels,  the  real  one 
midway  between  two  temporary  ones.    At  a  certain 
stage  in  the  building-up  of  these  pieces,  a  layer  of  taliowy 
soap,  and  oil  is  placed  between  the  sUding-pIank  and  the 
bilge-way,  to  diminish  the  friction  during  the  sliding  of 
the  latter. 

But  it  is  not  sufficient  that  these  two  temporary  false 
keels  reach  up  to  the  hull :  the  hull  must  actually  bear 
with  its  whole  pressure  upon  them,  so  that  the  blocks 
beneath  the  real  keel  may  be  relieved  from  the  enormous 
weight  of  the  vessel.  To  effect  this,  a  great  number  of 
wedges  are  driven  in  just  above  the  bilge-way,  by  the 
action  of  which  the  vessel  is  in  some  degree  lifted  off  the 
blocks,  and  made  to  rest  on  the  bilge-ways.  This  operft* 
tion  is  one  of  the  most  singular  which  a  ship-yard  pre* 
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sents^  Very  frequently  a  hundred  men  are  driving  the 
wedges  at  once ;  half  of  them  being  ranged  on  one  side 
of  the  vessel  and  half  on  the  other.  Each  man  is  pro« 
Tided  with  a  heavy  hammer,  and  at  a  given  signal  iall 
strike  together,  whereby  a  hundred  wedges  are  driven  at 
the  same  instant.  The  eficct  produced  by  the  wedge  is 
at  all  times  one  of  a  remarkable  and  powerful  kind ;  and 
when  the  exertions  of  so  many  men  are  in  this  manner 
simultaneously  applied,  the  effect  is  irresistible :  the 
huge  ship,  though  not  actually  elevated  above  the  central 
blocks,  is  so  far  moved  as  to  transfer  her  pressure  from 
them  to  the  bilge-ways  and  sliding-planks.  If  the  shores 
by  which  the  sides  of  the  ship  are  supported  were  now 
knocked  away,  the  vessel  would  be  likely  to  slide  down 
into  the  river,  the  bilge-ways  gliding  over  the  slippery 
surfaces  of  the  sliding-planks.  But  to  prevent  this  from 
occurring  before  the  proper  time,  a  short  piece  of  wood 
called  a  *  dog-shore '  is  fitted  to  the  upper  end  of  each 
bilge-way,  in  such  a  manner  as  to  prevent  the  bilge-way 
from  beginning  to  slide  so  long  as  the  dog-shore  remains 
there. 

A  few  other  arrangements  being  made,  the  ship  is 
ready  for  launching.  The  dog-shores,  and  the  hammers 
with  which  they  are  to  be  knocked  away,  are  generally 
painted  blue,  and  now  become  conspicuous  objects,  for  a 
Tisitor  looks  at  them  as- the  apparently  slight  means 
whereby  the  vessel  is  to  be  urged  into  the  water.  A 
screw  is  fixed  against  this  end  of  the  keel,  to  assist  in 
urging  the  ship  forward,  if  such  a  course  be  necessary, 
and  some  of  the  blocks  under  the  keel  are  cut  away,  to 
make  the  vessel  rest  more  entirely  on  the  bilge-ways. 
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At  a  gjiTOkagnil  twomeiiy  4>iie  oa  eadi  nde,  knock  away 
tiie  dog-duxrei;  tibe  venel  glides  dowly  downwards  into 
te  walw;  a  ftnk  of  wine  is  thrown  at  die  be&d;  Ae  is 
chrisfeened  witii  the  name  sheeted  for  her ;  and  when  d&e 
toadieB  the  water  all  gire  her  a  hearty  greeting.  Tins 
is  an  exhilarating  right,  and  has  formed  the  sulject  for 
wtnj  a  picture  and  Boany  a  description. 


(  1"  ) 


CHAPTER  Vn. 

MA8T-MAKIN0;  sHXATmira;  sail-makino. 

« 

Hating  thos  traced  the  history  of  a  ship  up  to  the  period 
of  launching,  we  will  in  this  duipter  speak  of  the  modes 
of  making  and  itting  the  maili,  the  sheathing,  and  the 
sails.  Whether  the  masts  are  placed  in  the  vessel  imme- 
diately after  she  is  launched,  or  whether  some  oli&er 
operations  are  {Hrevioosly  performed,  depends  on  many 
,  different  cireunBtaDees ;  but  in  either  case,  the  masts 
have  been  prepared  during  die  time  that  the  ship  has 
been  on  Hw  stocks,  tiie  workaKn  cm^^yed  on  the  one 
being  a  totally  different  set  fiom  thoee  engaged  on  the 
.other>  and  the  operations  being  carried  on  in  a  different 
part  of  die  yard.  Mast^  as  is  well  known,  serve  as  sup- 
ports to  tbe  sails,  and  are  themselves  supported  by  ropes 
Mid  teekle.  The  number  Tuke  in  difierent  kinds  of 
sfaapa ;  for  instaaoe^  a  ship  properly  so  called  is  provided 
with  three  masts ;  a  brig  and  e  adiooner  each  provided 
'Vith  two;  while  one  mast  forms  the  complement  for  a 
Bbop,  a  cutter,  or  a  smack.  But  it  Is  necessary  here  to 
mnark,  that  a  mast  ia  not,  eseept  in  small  vessels,  a 
frtiaight  piece  of  timber  put  up  in  one  nngle  length :  it  is 
generally  formed  of  three  stages  or  ^ers  riang  one  above 
eaother,  each  of  whidi  reeems  m  distinetive  name.  Let 
ya  take  for  example  a  74-g«n  ship  of  war.  Here  are 
thzee  masts,  the  foremast,  the  mainmast,  and  the  mizen- 
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mast ;  and  each  one  of  these  three  is  formed  of  three 
subordinate  masts,  rising  one  aboye  another,  of  which  the 
lowest  is  termed  the  lower  mast,  the  next  in  height  the 
topmast,  and  the  third  the  topgallant-mast.    The  length 
of  the  lowest  is  rather  more  than  that  of  the  other  two 
pat  together;  and  the  miited  length  of  the  whole  is,  in 
the  case  of  the  mainmast,  above  two  hundred  feet.     In  a 
merchant  vessel,  say  of  a  thousand  tons  burden,  the  ar- 
rangement is  just  the  same  in  prindple,  but  the  dimeo- 
aions  smaller,  the  nme  suboidinate  masts  varying  horn 
about  twenty  to  ninety  feet  in  length,  the  shortest  bemg 
the  mizen  topgallant-mast,  and  the  longest  the  lower 
mainmast. 

The  masts  for  large  merchant  ships  vary  frcmi  about 
ten  to  twenty-eight  or  thirty  inches  in  diameter ;  and  as 
the  latter  dimensions  are  too  great  to  allow  the  whole 
to  be  made  from  one  tree,  the  mast  is  built  up  of  several 
pieces,  laid  side  by  dde  in  various  ways,  and  bearing  the 
technical  names  of  spindles,  side-trees,  front-fishes,  sid»* 
fishes,  cheeks,  cant-pieces,  fiUings,  heel-pieces,  and  others 
equally  unintelligible  to  goaeral  readers.  The  principal 
part  of  each  mast,  or  the  whole  mast,  if  the  ^ameter  be 
small,  is  made  of  Canadian  fir,  a  tree  which  presents  a 
remarkably  straight  and  uniform  trunk 

A  mast-making  shop  b  generally  a  very  large  roofed 
building,  above  a  hundred  feet  in  length,  and  situated 
near  a  mast-pond,  so  that  the  masts  can  be  floated  in  or 
out  of  the  yard  with  great  facilily.  The  mast-makers 
have  some  tools  peculiar  to  themselves;  but  the  nmin 
operations  bear  some  resemblance  to  those  by  whidi  the 
timbers  of  a  ship  are  fashioned.  The  various  pieces  of 
which  a  mast  is  built  up  are  sawn  to  their  proper  dimen- 
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movtSf  tmd  ^tted  togetiier  hy  various  kinds  of  joiatii 
caMed  cooking,  dowelling,  &«.,  and  (^  whieh  the  commoa 
tenon  and  mortiee  will  furnish  some  idea.  Various  cot* 
tiing  instruments  are  ^nployed  to  give  the  rounded  or 
coBTex  ^rm  to  the  mast,  when  the  pieces  are  put  to*> 
jgedier;  and  pieces  of  wood  are  attached  to  its  sur&oe, 
to  answer  several  purposes,  when  Hie  mast  is  put  in  its 
place  in  Ihe  ship.  The  extent  to  which  this  building-up 
<df  a  mast  goes  may  foe  judged  from  the  &ct  tiiat  the 
}ower  mainmast  alone  of  an  East  Indiaman  weighs  up- 
wards of  six  tons ;  and  when  lying  along  the  floor  of 
the  mast-shop,  its  length  of  ninety  feet  and  thickness  of 
two  and  a  hdf  impress  one  with  no  mean  idea  of  lis 
tniJk. 

The  Tarious  pieces  Of  which  a  large  mast  is  formed 
would  not  'be  pennanenlJy  retained  in  thdu*  proper 
places,  were  there  not  some  exsternil  band  or  tie  em- 
ployed. The  band  used  for  this  purpose  connsts  of  a 
series  of  iron  hoops,  ranged  at  intervals  of  four  or  five 
feet  apart  along  the  mast.  These  hoops  are  formed  of 
iron  bands  about  three  inches  in  width  asid  three^ 
eighths  of  an  indi  in  thickness ;  and  after  bdi^  welded 
as  nearly  as  may  be  to  the  girth  of  the  mast,  they  are 
fixed  on  it.  Each  hoop — of  which  the  lower  mainmait 
contsdns  about  twenty,  and  -the  others  a  proportionate 
.number— is  in  the  first  place  heated,  not  to  such  a 
degree  as  would  scorch  the  vrood  on  which  it  is  laid, 
bat  so  far  as  to  give  a  slight  expansion  to  its  dimensioof. 
A  small  brick'bttilt  kiln  is  situated  near  the  mast-shop, 
and  in  this  kiln  a  fire  is  made,  on  which  the  iron  hoop  xa 
laid  to  be  heated.  When  the  heating  is  effected,  the 
hoop  is  taken  up  by  means  oC  a  kind  of  tongs,  canied  to 
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the  mast-shop,  put  orer  the  small  end  of  the  mast  (for 
every  mast  is  of  smaller  dimensions  at  one  end  than  the 
other),  and  pushed  on  as  far  as  its  diameter  will  permit 
A  party  of  fourteen  men  then  join  their  exertions  to  drive 
the  hoop  on  as  tightly  as  possible.  Six  of  them  gpnsp  a  , 
long  iron  bar  called  a  '  poker/  and  stand  in  an  oblique 
line  on  one  side  of  the  mast ;  six  others  hold  a  similar 
bar  on  the  other  tade  of  the  mast ;  and  the  remuning 
two  are  proidded  with  heavy  hammers.  The  men,  thus 
placed,  then  strike  the  ho<^  vrith  the  two  pokers,  the 
end  of  each  poker  bdng  made  to  strike  against  the  edge 
of  the  hoop,  and  all  the  twelve  men  urging^  the  two 
pokers  simultaneously,  by  which  very  powerful  blows 
are  given.  At  the  call  of  '  hands  up,'  the  men  direct 
their  blows  to  the  edge  of  the  upper  part  of  the  hoop; 
while  '  hands  down '  is  a  direction  to  them  to  make  the 
blows  lower  down.  The  two  men  with  the  hammers 
meanwhile  deal  powerM  blows  on  the  surface  or  £ioe  of 
the  hoop.  As  the  hoop  is  driven  onwards  to  a  thicker 
part  of  the  mast,  it  necessarily  binds  the  wood  more 
tightly,  and  this  is  still  further  efiected-by  the  oontrao- 
tion  of  the  hoop  as  the  iron  becomes  cold.  The  ultimate 
effect  is  that  the  hoops  give  an  extraordinary  d^ree  of 
strength  to  the  mast. 

The  bowsprit  and  the  yards  of  a  vessel  are  made  bj 
the  mast-makers,  and  may  indeed  be  considered  as  masts, 
00  fiir  as  the  mode  of  making  is  concerned.  The  bow- 
sprit is  a  large  mast  which  projects  obliquely  over  the 
stem,  to  carry  sail  forward,  in  order  to  govern  the  fore 
part  of  a  ship,  and  to  counteract  the  force  of  the  alW- 
•ails ;  it  also  serves  to  hold  the  stays  or  ropes  by  whidi 
the  foremast  is  kept  in  it9  position.    It  generally  rises  at 
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an  angle  of  about  thirty-six  degrees.  It  very  nearly 
equals  in  diameter  and  is  about  two-thirds  of  the  length 
of  the  lower  mainmast;  being,  in  an  East  Indiaman, 
nearly  sixty  feet  in  length,  and  two  and  a  half  in  dia- 
meter at  the  larger  end.  The  yards  are  long  pieces  of 
timber  suspended  upon  the  masts,  for  the  purpose  of  ez^ 
tending  the  sails ;  some  being  suspended  across  the  masts 
at  right  angles,  and  called  square  yards ;  others  sus- 
pended obliquely,  and  termed  lateen  yards.  The  num- 
ber of  these  yards  in  a  large  ship  is  about  twenty,  and 
the  dimensions  of  some  of  them  are  very  considerable. 
The  main  yard  of  a  first  rate  man-of-war  is  above  a  hun- 
dred feet  in  length  and  two  feet  in  diameter  ,*  while  the 
other  remaining  yards  have  various  lengths  down  to 
about  twenty  feet,  and  various  diameters  down  to  three 
or  four  inches. 

In  fitting  the  masts,  the  great  difficulty  is  to  get  in  the 
three  lower  masts;  for  the  upper  ones  are  afterwards 
drawn  up  by  means  of  tackle  with  comparative  ease* 
The  lower  masts  are  fitted  in  three  different  ways,  viz. 
by  sheers,  by  a  sheer-hulk  ^  or  by  a  masHng-house, 

The  sheers  used  in  masting  vessels  are  two  large 
poles,  masts,  or  spars,  erected  on  the  vessel  whose  masts 
are  to  be  fixed ;  the  lower  ends  resting  on  thick  planks 
laid  along  the  sides  of  the  deck,  and  the  upper  ends 
crossing  each  other,  where  they  are  securely  lashed. 
The  point  where  the  two  spars  cross  is  exactly  over  the 
hole  where  the  mast  is  to  be  dropped  through  the  deck ; 
and  the  span  are  retained  in  this  position  by  strong 
ropes  attached  to  different  parts  of  the  ship.  The  mast, 
being  floated  to  the  side  of  the  ship,  is  elevated  enturely 
above  deck  by  means  of  tackle  connected  with  the 
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«id  when.k  if  iwoiiglii  whh  the  lower  end  im- 
medmlply  •▼«  die  hole  ui  ihe  deck,  it  is  gently  lowered 
into  Ut  phu»,  paasmg  dowa  through  the  eatire  height 
of  the  Teesel,  and  resting  oa  the  step  or  block,  fixed  to 
.  the  kedbon*  Whea  one  of  the  three  masts  is  fixed  in 
this  w«y,  the  sheers  Are  moved  to  the  spot  where  the 
seoQud  is  to  be  pl«oed,aad  afterwards  to  the  third.  This 
is  the  geDenQ  mode  of  masting  merchant  ships. 

The  sheer-hulk  is  aa  old  man-of-war  cut  down  to  the 
lower  deck,  and  fitted  with  an  appacatus  of  sheers, 
taddey  &e.  for  masting  the  ships  of  the  royal  navy. 
There  b  a  mast,  a  hundred  and  twenty  feet  in  length, 
fixed  in  the  hulk,  and  acting  as  a  support  to  three  or 
four  stout  spars  or  sheers  which  project  obliquely  from 
the  side  of  the  vessel.  The  tops  of  these  sheers  are  at 
such  a  height  and  project  to  such  a  dbtanoe  from  the 
nde  of  the  hulk,  that  the  vessel  which  is  to  be  masted 
can  eome  beneath  them,  and  be  fitted  with  her  lower 
ousts,  which  are  hoisted  up  to  tlie  requisite  height  hj 
the  sheers,  and  then  lowe:»d  into  the  vessel.  This  is 
the  general  mode  of  masting  ships  of  war. 

The  mastrng-bouse  is  a  building  erected  expressly 
for  the  operation  of  maatm^  ships.  We  are  not  aware 
whether  there  are  others  of  the  kind  in  this  country ; 
but  the  one  at  Blackwal^  formerly  belonging  to  Mr. 
Ferry,  and  now  in  the  possession  of  the  East  India  Dock 
Company,  is  the  place  at  which  many  of  the  Thames- 
built  ships  are  masted.  It  is  a  square  wooden  building, 
erected  on  the  western  qui^  of  the  outward>bound  dock, 
and  having  at  the  top  a  platform  overhanging  the  water 
to  the  distance  of  eeversl  feet.  The  ship  to  be  masted  ii 
floated  into  this  dock  from  the  Thames,  and  brought  im- 
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mediately  beneatii  the  OTOrhanfflug  pktibrm.  The  ma^» 
are  likewise,  floated  in  ;  and,  after  beiag  hoisted  up  one, 
by  one  by  means  of  tackle  eoonected  with  the  platf<»miy 
lowered  into  their  proper  places  in  the  ship* 

Having  thus  spoken  oi*  the  masting  of  a  vesseL  (by 
which  is  usually  uuderstXK)d  the  lower  masts  only),  wo 
will  follow  it  back  to  the  buiiding-yard.    The  diflerence 
between  a  building.slip  and  a  dry-dock»  and  the  manner 
in  -which  a  ship  is  brought  into  the  latter,  have  been  be<- 
fore  explained ;  and  we  will  suppose  a  vessel  therefore  to 
have  been  dry-docked,  and  to  be  ready  for  the  process  of 
sfteathing,  which  is  frequently  done  about  this  stage  of 
the  proceedings.    The  planks  with  which  the  timbers 
pf  a  ship  are  covered,  although  the  seams  may  be  caulked 
with  oakum  and  pitched^  are  not  in  a  condition  to  be 
exposed  to  the  sea  without  serious  injury ;  and  a  casing  or 
sheathing  is  therefore  applied.    Deal  or  fir  plank,  sheet 
lead,  brown  paper  coated  with  tar,,  and  sheet  copper,  are 
the  substances  which  have  been  employed  for  this  pur- 
pose ;  and  experience  has  shown  the  last  to  be  the  best. 
Formerly  so  much  grass,  ooze,  shells,  sea- weed,  &c.  accu- 
mulated on  and  adhered  to  the  bottom  of  a  ship  during  a 
voyage,  that  the  speed  was  impaired ;  and  a  process  of 
breaming  or  graving  was  frequently  required  when'  she 
was  in  dock.    This  breaming  conasted  in  melting  the 
pitchy  coating  with  which  the  bottom  was  covered,  by 
holding  kindled  furze,  faggots,  or  reeds  under  it,  and 
thus  loosening  the  matters  which  adhered  to  it,  and 
which  were  subsequently  scraped  and  brushed  off.    With 
the  hope  of  rendering  thia  process  less  frequently  neces- 
sary, a  sheathing  of  copper  was  proposed  about  eighty 
years  ago ;  and  the  result  was  so  satisfactory,  that  in 
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1788  the  goremment  ordered  all  ships  belonging'  to  the 
Toyal  oftvy  to  be  copper-bottomed.  The  practice  spread 
from  thence  to  the  mercantile  marine,  and  is  now  very 
generally  followed. 

The  sheets  of  copper,  or  of  an  alloy  of  copper  and 
anc,  for  sheathing,  are  about  four  feet  long  by  fourteen 
inches  wide ;  the  thickness  being  such  that  one  square 
foot  weighs  from  sixteen  to  thiity-two  ounces,  gene- 
rally from  twenty  to  twenty-eight.    The  copper  is  some- 
times laid  on  the  bare  planking,  but  in  other  instances 
there  is  an  interposed  layer  of  paper,  of  felt,  or  of  sheatln 
ing-board.    The  two  latter  are  nailed  on  in  their  usual 
state;  but  if  paper  be  employed,  the  sheets  are  first 
dipped  in  a  mixture  of  melted  tar  and  pitch,  left  to  dry, 
and  then  nailed  on.    But  whether  these  interposed 
layers  are  used  or  not,  the  copper  sheets  are  put  on  in  a 
pretty  uniform  plan.    The  sheets  are  pierced  with  holes, 
not  only  all  round  the  edges,  but  at  intervals  of  three  or 
four  inches  over  the  whole  surface.     Each  sheet  lapa 
about  one  inch  over  the  adjoining  sheet,  and  is  fastened 
to  the  ship  by  means  of  flat-headed  nails,  made  of  the 
same  metal  as  the  sheets.     Great  regularity  is  observed 
in  the  arrangement  of  the  sheets,  so  that  a  certain  synif 
metry  of  appearance,  as  well  as  a  durability,  is  attained. 
The  number  of  sheets  of  copper  required  for  a  large 
ship  is  very  considerable.    Nearly  eight  thousand  square 
feet  are  required  for  an  East  Indiaman  of  a  thousand 
tons  burden.    After  two  voyages  to  the  East  Indies, 
the  coppering  requires  to  be  renewed ;  and  the  old  cop- 
per is  found  to  have  lost  three  or  four  ounces  of  ifi 
weight  in  the  square  foot,  by  the  action  of  sea-water,  fric- 
tion, and  other  causes.    For  re-coppering  a  yessd,  the 
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ship  18  docked,  and  stages  or  platforms  built  round  her 
hull,  on  which  the  workmen  may  stand.  With  instru- 
ments adapted  to  the  purpose,  the  men  then  strip  the 
old  copper  from  the  ship's  bottom ;  and  it  is  sent  away 
to  the  copper-works  to  be  again  melted  up  into  a  useful 
form.  The  surface  of  the  planking  being  brought  toler- 
ably smooth,  and  prepared  in  one  or  other  of  the  ways 
alluded  to  above,  the  nailing  on  of  the  sheets  of  copper 
proceeds  in  the  same  way  as  for  a  new  vessel.  In  a 
large  ship-yard  where  many  hands  are  employed,  and  the 
general  arrangements  are  on  a  complete  scale,  a  vessel 
is  frequently  sent  out  of  dock  thoroughly  new-coppered 
within  two  days  of  the  time  when  she  entered  it. 

We  may  next  speak  of  the  manufactore  of  the  sails  of 
a  ship.  Sail-cloth  is  the  stoutest,  the  strongest,  and  tlie 
most  durable  of  all  varieties  oiflax  fabrics.  It  is  in  fact 
a  linen,  so  far  as  linen  is  a  generic  name  for  woven  flax ; 
but  canvas  is  a  more  usual  name.  The  powerful  strain 
which  the  sails  of  a  lai^  ship  are  required  to  bear,  ren- 
ders necessary  the  employment  of  well-spun  flax  and 
well-woven  yams  in  the  production  of  the  cloth  from 
whence  they  are  made.  In  the  Royal  Dockyards  the 
quality  of  the  sail-cloth  is  closely  attended  to ;  and  there 
is  equal  attention  paid  to  the  subject  in  the  East  India 
■  Company's  shipping.  In  the  merchant  service  generally, 
the  quality  is  more  or  less  excellent,  according  to  circum- 
stances ;  and  any  one  who  has  glanced  at  the  shipping 
below  London  Bridge  will  not  fail  to  have  remarked  the 
tftrange  medley  of  sails  which  the  lower  classes  of  vessels 
display. 

Why  it  18  that  sails  are  not  made  of  broad  canvas,  of  a 
.width  somewhat  analogous  to  that  now  employed  by  the 
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and  madiuieB  of  an  ingenious  kind  ne  employed  in  supi^y- 
ing  these  qoilb  with  yarn.  In  the  dd-fashioned  process 
of  hand-weaving  the  quills  are  filled  by  women  or  child- 
ren, who  use  a  simple  wheel  to  wind  the  yam  on  them. 
The  qoill-machineSy  however,  each  of  which  is  attended 
by  one  woman,  have  a  consid<»mble  number  of  quills 
rsnged  in  a  row,  and  made  to  rotate  rapidly.  In  the 
act  of  rotation  the  quills  draw  off  yarn  gradually  from 
reels  on  which  it  had  previously  been  wound  ;  and  the 
women  renew  the  quills  and  the  reels  as  fast  as  the  one 
dre  filled  and  the  other  emptied.  A  comparison  Ixv 
tween  this  operation  and  that  of  winding  on  quills  sepa> 
rately  illustrates  strikingly  the  saving  of  time  efiected  by 
the  former.  The  little  quills  in  the  quill-machine, 
rapidly  revolving  and  feeding  themselves  with  yam,  re- 
quire but  little  care  from  the  attendant,  who  can  manage 
a  whole  machine  full  of  them  at  one  time. 

The  yams  for  the  *  warp '  are  prepared  for  the  weaver 
with  more  difficulty.  The  skeins  of  yam  are  put  on  a 
kind  of  skeleton  wheel  about  two  feet  in  diameter,  from 
whence  they  are  transferred  to  bobbins  about  five  or  six 
inches  long.  Here  everything  seems  to  be  in  motion ; 
the  wheels  or  reels  on  which  the  skeins  are  placed,  the 
bobbins  for  the  reception  of  the  yam,  and  cylinders  at 
rollers  for  pressing  the  yam  close  to  the  surface  of  the 
bobbins. 

But  the  most  ranarkable  stage  in  the  proceedings 
is  the  next  following,  of  which  the  cotton-factories 
also  present  examples.  It  is  only  by  closely  following 
the  career  of  a  thread  through  the  machine  that  we 
can  see  what  processes  it  undergoes.  In  the  first  place 
•nearly  nine  hundred  bobbms  are  arranged  in  an  up- 
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nglit  frame,  so  that  each  one  can  give  off  its  thread 
without  entanglement  with  the  others.    The  nine  hun- 
dred yams,  unwinding  from  the  bobl>ins,  pass  through 
nine  hundred  little  eyes  or  loops,  and  then  between  an 
equal  number  of  meshes  or  reeds,  to  bring  all  into  paral- 
lel order.     Then  the  whole  nine  hundred,  forming  a  flat 
band  or  layer  five  or  six  feet  wide,  pass  between  two 
revolving  rollers,  the  lowermost  of  which  dips  into  a 
trough  full  of  paste,  by  which  every  thread  beccmies 
soaked  therewith.    Then  they  pass  between  horse-hair 
brushes,  one  over  and  one  under,  each  of  which  is  as  long 
as  the  whole  width  of  the  row  of  threads,  and  two  or 
three  inches  wide.    The  effect  of  this  brushing  is  to 
equalize  the  paste  on  every  separate  yam,  vexy  much 
more  equably  than  it  could  be  effected  by  a  hand-brush. 
Then,  without  disturbing  the  parallel  arrangement  of  the 
yams,  they  are  made  to  pass  over  a  steam-heated  copper 
box  or  cylinder,  whereby  the  paste  is  partially  dried ; 
and  immediately  afterwards  over  a  steam-heated  iron  box, 
when  the  drying  is  completed.    The  dried  yarns  next 
pass  through  the  weaver's  '  harness,'  that  is,  small  loops 
in  a  row  of  strings ;  and  are  lastly  wound  on  the  weaver's 
beam,  ready  to  be  put  into  the  loom. 

Nothing  can  exceed  the  regularity  and  order  of  this 
'series  of  processes.  The  whole  arrangement  is  about 
thuly  feet  long,  that  is,  from  the  bobbin-frame  to  the 
warp-beam  the  yam  passes  along  that  distance.  The 
contents,  of  all  the  eight  or  nine  hundred  bobbins  are  col- 
lected on  one  warp-beam,  parallel,  and  in  perfectly  regu- 
lar order.  The  yam  leaves  the  bobbins  in  a  rough  pliant 
state,  and  in  a  few  seconds  afterwards  reaches  the  waip- 
beam  stifly  starched  and  perfectly  dry.  .  The  nine  hun* 
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dred  boU>iii»arBaU  tmnlmg  atonce ;  ao are  tbe  roliers; 
the  pMte-broBhet  hwra  a  brnsbJike  kind  of  movemfint 
given  to  tfaeoiy  and  ibe  warp4ieam  is  also  reTolvinp.  Not 
onlj-  ao,  but  the  machine  keeps  its  ofwn  accounts,  forwfaen 
n  eavtain  munber  of  yards  of  yarn  are  wound  on  the 
bean,  the  machine  lings  a  bell,  and  this  gives  the  fi>r&> 
man  an  intimation  whidi  periiaps  would  not  otherwise  be 
ao  correctly  given. 

The  warp  beiii^  filled  by  one  sort  of  machine,  and  the 
ahnttle-qmlls  by  another,  the  combination  of  tbe  two  aartB 
of  yam  into  doth  takes  place.  The  weaving  is  effected, 
botfi  by  the  power<-loQm  and  the  hand-loom,  sometimes 
in  the  same  factory.  In  the  power-kxwi,  the  machine 
throws  its  own  shnttle,  moves  its  own  assemblage  of 
warp»threads,  drives  up  the  weft^threads  as  &st  as  they 
are  thrown,  and  winds  the  woven  canvas  on  a  roller. 
One  woman  is  able  to  manage  two  power4ooms,  to  sup- 
ply warp  and  weft,  mend  broken  threads,  and  remove 
the  finished  material. 

As  to  the  hand4oom,  many  a  person  has  probably  been 
surprised  at  the  patience  with  which  a  man  can  sit  for 
many  hours  at  a  time  throwing  a  shuttle  alternately  with 
his  right  hand  and  his  left,  moving  a  suspended  bar 
alternately  to  and  fitHn  him,  and  treading  alternately  on 
a  lever  with  one  or  the  other  foot ;  and  may  perhaps  have 
pondered  how  many  movements  of  hand,  arm,  and  foot 
must  be  made  b^ore  a  shilling  can  be  eanied. 

One  more  procees^  and  our  sail-doth  is  finished.    It  is 

taken  to  a  <  receiving-ro<»n/  where  it  is  examined,  freed 

from  Jumps  and  irreguJaritieay  measured,  and  weighed. 

There  is  also  a  cdender,  through  which  all  the  canvas 

"^n  passes.    Jlus  machine  consisti  mainly  of  one  iron 
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imd  two  wood«n  raUe»y  wlueh  sre  made  to  approKfaiuKte 
jBore  or  le»  cknely  together,  according  to  the  pressure 
intended  to  be  given.  The  canras  is  drawn  between 
these  rollers,  and  ooims  out  flat,  smooth,  dense,  aad 
slightly  glossed  at  the  sur&oe.  It  is  then  made  up  into 
compact  paroeb,  called  *  bolts/  in  which  kmn  k  passes 
into  the  hands  of  the  sailmaker. 

These  bolts  each  contain  aboat  Sorty  yards  of  canvas, 
twenty-four  indies  in  width*  There  are  six  or  seven 
different  qualities  of  canvas,  acoonUng  to  the  size  and  po^ 
sition  of  the  sail  to  be  made ;  and  each  quality  has  a 
particular  number  attached  to  it,  and  must  hare  a  cer- 
tfidn  weight  per  square  foot ;  thus,  in  the  Royal  Navy,  a 
bolt  of  No.  1  canvas,  containing  thirty-eight  yards,  most 
weigh  &>rty-fom*  pounds,  whereas  No.  7  weighs  only 
about  half  as  much;  the  intermediate  numbers  having 
intermediate  weights.  'The  canvas,  though  woven  of 
stout  yarn,  is  very  regular  and  uniform  in  its  appearance, 
and  of  a  tolerably  white  tint. 

The  first  operation  in  sail-making  is  to  cut  op  a  suffi- 
cient quantity  of  canvas  to  make  a  sail ;  and  as  the  width 
of  the  canvas,  whatever  be  its  quality,  is  only  two  feet,  a 
great  number  of  breadths  become  necessary.  The  main- 
sail of  an  East-Indiaman  contains  nearly  seven  hundred 
yards  of  canvas ;  while  the  whole  suit  of  sails  requires  as 
much  as  nine  thousand  yards.  Some  of  the  sails  are  nearly 
rectangular,  some  triangular,  some  of  the  edges  are  straight, 
aome  hollowed ;  and  the  foreman  has  to  pay  especial  atten- 
tion to  these  circumstances  in  arranging  the  i^eadths  of 
canvas.  To  cut  a  piece  of  canvas  directly  across,  the 
weft  or  crosB^thread  is  taken  as  a  guide ;  while  an  ob- 
lique seetioa  is  nuvked  out  by  a  eertaigj^  deviadon  from 
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the  dbrectioa  of  die  weft.  Tlie  canvas  is  not  cat  by  shears 
or  sdsnrB ;  but  a  fold  being  made  in  the  required  di- 
reetion,  prwiaaAj  marked  with  chalk  or  pencdl,  two  men 
hoU  the  two  ends  of  the  fold,  and  one  of  them  rips  up 
the  eanras  with  a  sharp  knife. 

The  canvas  being  cut,  the  sail-makers  than  proceed  to 
work  it  ap.  Their  labour  consists  not  only  in  seammg 
up  the  numerous  breadths,  so  as  to  give  the  requisite  di- 
mensions to  the  sail,  but  also  in  sewing  on  rope,  called 

*  bolt-rope,'  round  every  edge  of  every  sail :  were  the 
aul  not  strengthened  in  this  manner,  it  would  neither 
bear  the  strain  of  the  wind  noir  furnish  fastenings  for 
the  ropes  by  which  it  is  worked.  The  seaming  and 
sewing  are  effected  with  large  three-sided  needles,  of 
seven  or  eight  different  kinds,  which  are  threaded  with 
sewing  twine  made  for  the  purpose,  and  having  from 
two  to  four  hundred  fathoms  to  the  pound  weight.  The 
skeins  of  twine,  previous  to  being  used,  are  dipped  into 
a  trough  containing  melted  tar,  grease,  and  oil,  and  are 
twisted  round  in  such  a  manner  as  to  force  the  composi- 
tion completely  through  the  twine,  and  to  expel  the 
superfluous  portion.  The  twine  when  dry  is  wound  into 
balls,  or  on  reels,  ready  for  the  workman. 

.  The  sail-maker,  seated  on  his  low  stool,  holds  the 
canvas  before  him  in  a  convenient  position  for  working. 
On  his  thumb  he  wears  a  thumb-stall,  consisting  of  an 
iron,  horn,  or  leathern  ferrule,  against  which  the  thread 
passes,  enabling  him  to  tighten  the  stitches  without  hurt- 
ing his  thumb.     He  has  also  a  little  contrivance  called  a 

*  palm,'  consisting  of  a  flat  round  piece  of  iron,  chequered 
or  grooved  on  its  surface,  and  intended  to  act  as  a  thim- 
'  'e :  it  is  sewn^  a  piece  of  leather,  which  enables  it  to 
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be  coQvenientlj  attached  to  the  palm  of  the  right  hand. 
The  breadtha  of  canvas  are  joined  by  rijtcbing  or  '  seam- 
ing,' the  stitches  having  a  degree  of  closeness  well 
agreed  upon  between  maater  and  man,  and  such  ae  to  in- 
clude rather  above  a  hundred  etitchea  in  a  yard  of  length. 
The  seam  or  overlapinng  is  from  an  inch  to  an  inch  and  a 
h^f  in  width.  Besides  the  stitching  of  the  seams,  various 


jaeces  of  canvas  called  '  linings,' '  tablings,'  and  '  bands ' 
are  stitched  on  the  sail  ui  different  directions,  for  the 
sake  of  strengthening  it  at  those  parts  which  are  ntost 
liable  to  strain.  There  are  also  man;  small  holes  to  be 
made  in  some  of'tfae  sails,  for  the  reception  of  short 
pieces  of  cordage  necessary  in  reefing  the  sail. 

The  bolt-rope  which  is  fastened  to  the  edge  of  the 
wis  is  carefully  covered  before  it  is  used,  to  prcscrre  it 
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from  rotting ;  it  is  first  *  paroelled,'  tiiat  is,  encirded 
widi  narrovr  pieces  of  oid  canvas ;  then  well  tarred ; 
and  afterwards  ' served'  or  bound  round  with  a  dose 
coil  of  spun-yam.  The  ropes  are  then  sewn  to  the  edges 
of  the  sail  in  a  very  careful  manner ;  arrangements  be- 
ing at  the  aame  time  made  for  the  formation  of  num^ 
raus  loops,  eyes,  end  otiber  mechanism,  necessary  for  the 
subsequent  guidance  of  the  sail.  Difierent  parts  of  the 
bolt-rope  receive  different  names  according  to  their  posi- 
tion :  that  which  binds  the  bottom  edge  is  the  foot-rope ; 
at  the  top,  the  head-rope ;  at  the  sides,  the  leech-rope. 

Thus  the  operation  of  the  sail-maker  proceeds,  until 
the  whole  suit  of  suls,  generally  about  forty  in  number, 
for  a  ship  are  made.  So  well  arranged  are  the  plans  by 
which  the  canvas  is  cut  for  the  sails,  that  in  some  in- 
stances not  more  than  {taeee  or  £bur  yards  are  actually 
wasted  in  cutting  up  the  nine  thousand  yards  for  a  lai^ 
ship. 

When  the  sails  are  finished,  they  are  adjusted  to  their 
proper  places  in  the  ship  by  means  of  the  ropes  wbich 
goyern  them. 


(     18»    ) 


CHAPTER  VIII. 
WQVt-ujLtatfQ ;  biggikg;  wibic-bopss. 

The  part  of  a  ship's  fittings  next  calling  for  notice  is 
the  rigging  or  cordage.  The  material  for  nearly  all  our 
cordage  comes  from  Russia.  Some  is  imported  from 
Manilla,  and  a  small  qnantity,  we  believe,  from  other 
places ;  bnt  the  great  bulk  is  received  from  St.  Peters- 
burg and  the  neighbouring  parts  of  the  Russian  domi- 
nions. The  quantity  which  reaches  England  from  that 
country  is  immense;  In /die  eight  years  from  1825  to 
1832,  there  was,  on  an  average,  considerably  more  than 
a  million  poods  imported  annually ;  a  pood  being  a  Rus- 
sian weight,  of  which  sixty-three  make  a  ton ;  or,  move 
familiarly,  a  pood  is  about  thirty-six  pounds  English. 
The  yalue  of  the  hemp  imported  for  our  manufactures 
in  1839  amounted  to  more  thfm  six  hundred  thousand 
pounds. 

The  hemp  arrives  in  England  in  krge  bundles,  which 
are  separated  at  the  roperies  into  smaller  portions ;  or 
ndjier,  this  separation  is  efiSseted  in  the  hold  of  the  ves- 
sels, where  the  bundles,  wvighing  nearly  a  ton  each,  are 
separated  into  '  heads '  or  *krrers,''eaeh  containing  about 
twelve  or  fourteen  pooncis  of  hemp.  The  qualities  re»- 
qntred  in  good  hemp  are,  ih»t  the  fibres  shoukt  be  long, 
fine,  and  thin.^  sinooth  and  glossy  on  the  surface,  free 
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from  fragments  of  the  woody  fibre  of  the  hemp-plant,  and 
possessed  of  considerable  strength  and  toughness. 

Before  the  rope-maker  can  begin  to  use  the  hempen 
fibres,  it  is  necessary  that  they  should  be  straight  and 
ptiallel,.  free  from  dirt,  and  reduced  as  nearly  as  may  be 
to  an  equal  thickness.  To  effect  these  preparations  the 
hemp  is  passed  through  a  process  which  is  termed  '  heck- 
ling/ or  *■  hackling,'  or  *  faatchelling.*  On  the  surface 
of  a  small  bench  before  him,  each  hatcheller  has  a  series 
of  extremely  sharp  steel  spikes,  seventy  or  eighty  in 
number,  inserted  point  upwards,  and  in  parallel  order; 
this  is  called  the  liatchel.  The  workman  taking  a  '  head ' 
or  '  layer'  of  hemp  in  his  hand,  strikes  it  on  the  points 
of  the  hatchel,  and  draws  it  between  the  spikes ;  repeat- 
ing this  operation  several  times  with  each  head. 

The  hempen  fibres  are  not  only  straightened  by  tins 
mode  of  proceeding,  but  the  thicker  ones  are  split  by 
the  sharp  points  of  the  wires,  and  all  the  loose  fragments 
are  made  to  separate  and  fall  to  the  ground.  Sometimes 
the  hemp  is  moistened  with  a  littie  whale-oil,  to  facilitate 
its  progress  through  the  hatchel ;  and  hatchels  of  finer 
or  coarser  texture,  that  is,  having  more  or  fewer  wires  in  a 
g^ven  space,  are  used  according  to  the  kind  of  cordage 
into  which  the  hemp  is  to  be  made. 

The  fibres  are  straightened  and  prepared,  and  the 
accumulation  of  them  into  manufactured  cordage  com- 
mences. It  is  sometimes  asked,  "  Why  should  the  fibres 
be  twisted ;  why  not  bind  them  together  in  a  straight 
form  ? "  Their  limited  length  (three  or  four  feet)  is 
the  chief  reason  why  this  twisting  is  necessary.  If  the 
fibres  were  of  sufficient  length,  the  most  effectual  mode 
of  obtaining  their  united  strength  would  be  to  lay  them 
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aide  by  side,  fastened  together  at  intervals  so  as  to  fomi 
a  bundle  or  skein ;  but  as  the  fibres  are  so  short,  it 
becomes  necessary,  in  order  to  obtain  a  rope  of  greater 
length  than  that  of  the  fibres,  so  to  twine  them  together 
that  the  friction  between  and  among  them  shall  offer 
an  effectual  resistance  to  any  one  of  them  being  drawn 
CNit  from  the  mass.  The  manner  in  which  a  hay-band 
is  formed  from  small  blades  of  hay,  will  illustrate  the 
strength  which  this  kind  of  entanglement  imparts.  But 
this  is  not  all ;  the  entanglement  produced  by  twisting 
the  fibres  not  only  enables  the  rope-maker  to  produce 
cordage  of  any  desired  length,  but  also  by  making  the 
rope  hard  and  compact,  increases  its  durability,  and  en- 
ables it  in  a  great  measure  to  resist  the  penetration  of 
water. 

The  fibres,  then,  are  twisted  round  one  another  to 
form  a  rope  ;  but  here  a  curious  circumstance  presents 
itself  for  notice.  We  never  see  a  bundle  of  fibres  simply 
formed  into  one  twist ;  for  a  rope  appears  to  present 
some  twists  in  a  left-handed  direction,  and  others  in  a 
right ;  and  also  it  appears  to  be  made  up  of  smaller  ropes. 
Let  us  analyse  a  *  rope's  end,'  and  see  how  it  is  built  up. 
We,  have  here  a  representation  of  a  small  pece  of  cablet 
(a  nautical  name  for  rope,  formed  in  the  same  manner  as, 
although  much  smaller  than,  a  cable),  which  is  so  dis- 
sected at  one  end  as  to  show  the  component  parts.  In 
the  first  place  we  have  the  cablet  itself  a,  presenting  the 
appearance  with  which .  most  persons  are  familiar  who 
have  ever  been  on  board  a  ship.  '  *By  applying  a  little 
force  to  this,  we  can  untwist  it,  and  it  then  presents  to 
view  three  smaller  ropes,  such  asT^,  the  powerful  aggre- 
gation of  which  had  formed  the  cablet    Each  of  tliese 


roM,  neaiHDg'  therriiy  a  rope  ftamed  in  the  m 

M  a  hswser  or  a  Arood-^vpe.     Sdertiag  one  of  these 

teee,  and  iq>pljuig  a  fores  to  nuUnst  it,  we  fiod  that  it 


it  Gnmed  of  tiiree  aaaQer  ropea,  Mdi  as  e,  irliidi  an 
called  in  6te  roperiea '  ttrands; '  fo  that  there  ara  nine 
of  these  rtranda  in  the  c^>kt.  Pursuing  our  aaaljsii 
■till  further,  \>j  untwistiiig  one  of  the  Btrands,  we  find 
that  it  is  compoKd  of  a.  enKda«ble  number  t^  tnmR 
^rin^  luch  ndr  lH  aboot  oqnal  ni  thictneaa ;  these  an 
«U«d'jHna;'aiidifw»iuitwirt  oneof  OeTanaa,*! 
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anrire  finally  at  the  beanfkeu  £bres  tfaemselvfiSy  repre- 
sented at  e. 

It  thus  appears,  that  instead  of  jtwisting  many  hundreds 
or  tiiousands  of  hempen £braB  onerouiid  another,  there 
are  sacoesave  groups  formed,  each  one  augmenting  the 
thickness  of  the  rope  preneiislj  produced^  thus  many 
fibres  are  spun  into  a  ycartL,  many  yams  into  a  strandf 
three  strands  into  a  ftgptf,  and  diree  of  these  latter  into  a 
cable  or  cablet.  Now  for  the  reason  of  this.  If  a  cable 
were  formed  at  once  of  the  individual  yams,  twisted 
one  round  another,  the  outer  layer  would  be  necessarily 
exposed  to  more  stress  than  the  internal  yams,  since  the 
latter  lie  at  less  distances  from  the  centre  of  the  rope. 
When  twisted  together  the  outer  yams  would  form  a 
spiral  of  a  number  of  turns  round  the  included  yams,  be- 
ing thereby  much  shortened;  whilst  the  inner  yams 
would  take  only  the  same  number  of  turns  round  a  re- 
duced axis,  being  thereby  less  shortened  than  the  former; 
from  whence  it  would  follow  diat  the  outer  yams  only 
would  be  in  full  tension,  while  those  within  would  be 
mope  or  less  coiled  up  according  to  thinr  proximity  to  the 
centre  of  the  rope.  The  ultimate  nesult  would  be,  that 
the  outer  yams  would  break  long  before  the  inner  ones 
had  borne  their  fair  share  of  the  strain  to  which  the  rope 
might  be  exposed. 

The  rope,  then,  is  made  «t  several  successive  stages, 
the  fo^t  of  which  is  the  *  spioniog '  into  yam.  At  one 
end  of  the  ropewalk  (which  is  a  kmg  open  piece  of 
ground,  from  six  to  twelve  hundred  &et  in  length)  is  a 
wheel  three  or  four  feet  in  diameter,  round  which  a  band 
passes  in  «ueh  a  manner  as  to  give  rotation  to  a  number 
of  sbmU  hooks  ijir  whirls  disposed  nound  a  semicircular 


rrame  above  (be  wheel.  TheM  hooka  are  from  eigbt  to 
twelve  ID  number,  md  are  each  adapted  for  the  gpianing 
trfoM  jtta.  The  apinners  advance,  generallj  ia  Kts  of 
fburat  a  tine,  to  the  wheel,  and  commence  that  operatioi) 
which,  bowerer  aun[de,  is  often  inexplicable  to  a  hy- 
Etander,  and  which  we  have  here  sketched.  Each  tpin- 
ner  ha*  a  bundle  of  hatchelled  hemp  round  his  wiusi,  the 
douUe,  or  '  bi^ht,'  being  in  frmt,  and  the  ends  crossing 


each  other  behind.  With  one  hand  he  draws  oat  a  few 
fibres,  anJ  ftatens  them  on  one  of  the  hooka ;  while  with 
the  other,  which  holds  a  fneee  of  thick  woollen  cloth,  ho 
g^sps  theae  fibres.  A  man  then  turns  the  wheel,  and 
the  spinner  walks  backwards.  It  is  curious  to  obsCTra 
the  eftct  of  ihia  double  movement.     The  man  draws  out 
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more  and  more  fibres  from  his  bundle  as  he  recedes  ;  and 
the  twist  which  is  given  to  these  by  the  rotation  of  the 
hook  makes  each  length  of  fibre  entangle  among  or  cling 
to  those  previously  drawn  out,  while  the  pressure  of  the 
right  hand  regulates  the  hardness  or  closeness  of  the 
twist.  A  little  consideration  will  show  that  the  rate  at 
which  the  spinner  walks  backwards,  the  rapidity  with 
which  the  hook  rotates,  and  the  number  of  fibres  drawn 
out  by  each  movement  of  the  left  hand,  are  all  concerned 
in  determining  the  thickness  of  the  yam  produced.  The 
men  by  long  practice  are  enabled  so  to  proportion  their 
movements  as  to  produce  any  given  length  of  yam  from 
8  given  weight  of  hemp. 

In  this  way  the  spinners  continue  to  work  for  hours 
together,  walking  backwards  while  they  are  spinning  the 
yam,  and  forward  while  the  yam  is  being  wound  on  a  reel. 
Along  the  whole  length  of  the  '  \ralk '  there  are  at  intervals 
transverse  beams  over  head,  into  which  hooks  are  driven ; 
and  on  these  hooks  the  yams  are  suspended  when  it  is 
necessary  to  prevent  them  from  trailing  on  the  gi-ound. 
Each  spinner  can  make  about  a  thousand  feet  of  yam 
in  twelve  minutes.  The  number  of  fibres  forming  each 
yam  is  never  reckoned  among  the  rope- makers'  calcula- 
tions ;  but  the  yam  is  estimated  by  the  weight  of  hemp 
contained  in  a  given  length :  thus,  a  rope  three  inches 
in  circumference  being  taken  as  a  standard,  and  this  di- 
vided into  three  strands,  the  yams  are  numbered  18,  20, 
25,  30,  or  40,  according  to  the  number  required  to  form 
one  of  these  strands,  and  each  of  these  has  a  definite 
weight  for  a  given  length.  For  a  three-inch  rope  of 
which  each  strand  is  to  contain  twenty  yams,  one  hun* 


dred  and  sixty  fitthoms  (nine  hundred  and  uzfy  feet)  of 
the  yarn  most  weigh  three  pounds  and  a  half.  All  these 
are  matters  which  the  &i§pBrs  of  the  spinner  regulate 
almost  intuitively ;  he  does  not  stop  to  work  ont  *  multi- 
plicaticm  sums,'  but  produces  a  Mio.  20 '  or  a '  No.  ^  * 
yam  by  manipulative  adjustments,  of  which  he  himaelf 
could  probably  give  very  little  explanation. 

We  may  mention  here  that  neady  all  the  i^iniui]^  and 
twisting  concemedin  xope-«naking  are  or  have  been  more 
or  less  affected  by  machi&eiy  in  duffierent  &ctoiies ;  but 
in  prindple  the  effect  is  precisely  the  same  whether  the 
hooks  be  made  to  rotate  by  a  hand'-winch  or  by  a  steamr 
engine  applied  to  a  larger  apparatus^  and  we  have  theie*^ 
ibre  ^ken  of  the  spinning  in  its  simplest  and  most  easily 
understood  form.  Whoi  a  '  spinning- walk '  is  in  £uU 
operation,  there  are  twelve  spinners  at  >dij6Serent  parts  of 
Its  lengthy  in  three  groups,  each  group  being  distant  three 
or  four  hundred  feet  from  the  next  adjoining,  and  all  the 
twelve  hooks  or  whirls  of  the  wheel  heiag  engaged  at 
once.  As  the  yams  are  twisted^  they  are  wound  in  large 
bundles  upon  reels,  each  reel  .containing  about  two  kun- 
dred  and  fifty  pounds  of  yam. 

Bope-spinners  make  a  dislineUon  between  'white 
rope '  and  <  tarred  rope.'  When  a  rope  is  to  be  used  In 
the  open  air,  but  under  cover,  it  is  left  in  the  '  white ' 
state ;  that  is,  it  is  not  coated  with  tar  or  any  other  sub- 
stance. But  when  it  is  exposed  to  the  actbn  of  water, 
a  coating  of  some  composition  is  found  necessary  to  en- 
able the  hemp  to  resist  the  lotting  influence  of  the  water; 
and  tar  is  the  substance  almost  universally  used  for  thia 
purpose.    AjBj^^gards  actual  8trei;^,aa  aatMnoed  xofm 
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is  the  stronger  of  the  two ;  but  this  is  more  than  coimter- 
balanced  by  the  action  of  water  on  the  hempen  fibre. 
Propositions  have  at  several  times  been  made  to  substi- 
tute for  tar  some  other  composition ;  but  we  have  herQ 
only  to  speak  of  the  method  actually  employed. 
.  The  hemp  is  tarred  (if  taired  at  aU)  after  it  h^  be^a 
spun  into  yam,  but  before  the  yams  are  twisted  into 
strands.  The  reels  of  yam  are  firot  '  warped '  into  ft 
^haul/  that  is,  the  yams  are  unwound  &om  the  reel^ 
stretched  out  straight  and  parallel,  and  a£semble4 
together  in  a  large  gioup  called  a  '  haul/  This  haul 
frequently  consists  of  foet«  een  three  and  four  hundre4 
yams,  each  a  hundred  yards  in  lengl^ ;  and  in  this 
state  the  hemp  is  tarred.  The  haul  dips  ii^to  thQ  ttur 
(which  is  heated  to  a  tempemture  found  to  be  the  be^ 
for  penetrating  to  the  heart  of  every  yam),  and  is  then 
dragged  through  a  grip  or  gauge,  which  compresses  tiiQ 
yams  so  much  as  to  force  the  tar  into  every  part  of  tjie  l^ul, 
and  at  the  same  time  squeeze  out  the  superfluous  portioik 
By  the  aid  of  a  capstan  the  haul  is  drawn  gradually  fo^r^ 
ward,  until  the  whole  has  pass/ed  tiunough  the  tar-ket]||le), 

The  tarred  haul  then  passes  into  the  '  windiip^lQft,.' 
where  it  is  wound,  by  the  aid  of  a  simple  but  ingenious 
machine,  upon  bobbins  about  a  foot  high,  eadx  bobbin 
being  mode  to  contain  about  twenty  pounds  of  yam. 

The  state  to  which  we  have  now  traced  our  rope  Mf 
that  of  a  yam,  say  one-sixth  or  one-eighth  of  an  i^C^ 
in  diameter,  rough,  8om»whlUt  uneven,  and  of  a  bFOwn 
colour.  This  yam  we  have  n^^  to  traee  into  the  forw 
of  a  *  strand.'  As  the  thiclbness  oS  yams  is  classified 
according  to  the  nonber  of  them  reqijured  for  a  tl^reer 
inch  rope,  so  doet  the  number  of  y^ums   combined  to 
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form  a  strand  depend  altogether  on  the  thickness  of  rope 
to  be  formed.     It  is  this  which  forms  the  chief  point  of 
diference  between  different  ropes,  for  the  yams  do  not 
diifer  Teiy  greatly  in  thickness.      In  the  piece  of  cablet 
of  which  a  sketch  has  been  given  there  are  only  seven  or 
dgfat  yams  in  a  strand :  in  a  cable  twelve  inches  in  cir- 
comferenoe  there  are  eighty  yams  to  a  strand ;   and  in 
Ihe  very  hirgest  lope^bles  ever  used  in  the  navy,  three 
liimdred  and  sixty.    But  whatever  be  the  number,  whe- 
ihcr  as  few  as  seven  or  as  many  as  three  hundred  and 
rixty,  they  are  all  twisted  uniformly  one  around  another 
to  form  a  strand.     It  may  be  convenient  to  bear  in  mind 
that  when  the  siae  of  a  rope  is  mentioned  in  inches,  it  in- 
variably relates  to  the  dramference,  and  not  to  the  tUa^ 
meter :  thus  a  first-rate  cable  of  twenty-five  inches  is 
about  eight  inches  in  diameter,  the  larger  measurement 
referrmg  to  the  circumference. 

Hci©  we  have  to  speak  of  one  of  the  improvements 
eeected  by  the  late  Capt.  Huddart.  When  the  number 
of  yams  in  a  strand  is  very  great,  a  difficulty  occurs  of 
a  kind  before  aUuded  to,  viz.  the  unequal  strain  upon 
the  external  and  internal  parte.  About  the  beginning 
of  the  present  century  Captain  Huddart  showed  that, 
in  order  to  equalise  the  strain,  the  outer  yams  of  every 
Btrand  ought  to  be  somewhat  longer  than  the  inner,  to 
compensate  for  the  greater  circumference  round  which 

they  have  to  turn. 

Without  detailing  the  various  steps  by  which  improve- 
ments were  introduced,  we  will  at  once  proceed  to  the 
beautiful  machine  now  employed  for  this  purpose.  In"  a 
skeleton  frame,  concave  towards  the  centre  of  the  room, 
are  a  great  number  of  *  bobbins/  each  loaded  witib  yam 
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ready  for  being  fonned  into  a  strand,  and  each  being  poised 
on  a  pivot  so  as  to  rotate  with  facility.  The  ends  of  all 
these  yams,  which  may  be  twenty,  fifty,  eighty,  in  num- 
ber, are  made  to  pass  through  an  equal  number  of  small 
holes  in  a  convex  plate  attached  to  the  central  machine, 
and  then  combined  into  one  close  group.  This  group 
next  passes  through  a  tube,  whose  diameter  is  such  as  to 
oempress  the  yams  into  close  contact,  and  lastly  is  wound 
on  a  large  reel  attached  to  the  machine.  Meanwhile  the 
twist  is  given  to  the  strand  by  a  remarkable  arrangement. 
The  whole  of  the  mechanism,  from  the  tube  to  the  reel, 
rotates  round  a  horizontal  axis ;  and,  in  so  doing,  im- 
parts a  twist  to  the  strand  which  is  passing  round  the 
various  wheels.  The  different  adjustments  are  very 
beautiful.  In  the  first  place,  each  bobbin  rotating  sepa* 
rately  on  its  axis,  gives  off  just  as  much  yarn  as  the 
strand  requires ;  so  that  all  become  equally  strained,  by 
the  outer  yams  being  somewhat  longer  than  the  inner. 
Then  the  arrangement  of  the  holes  in  the  plate,  and  of 
the  tube,  bring  all  the  yams  to  their  proper  position  in 
the  strand :  and  lastly,  by  changing  the  wheels  in  the 
machine,  the  strand  becomes  more  or  less  hard,  by  twist- 
ing at  a  more  or  less  acute  angle.  If  the  strand  be  drawn 
more  swiftly  through  while  the  machine  is  revolving  with 
a  given  velocity,  the  intensity  or  closeness  of  the  twist  is 
diminished ;  if  less  swiftly,  then  the  twist  is  increased. 
The  system  for  attaining  any  required  intensity  of  twist 
is  called  the  '  register,'  in  relation  to  the  means  for  de- 
termining the  exact  degree  of  twist  in  the  strand  ;  and 
hence  the  whole  process  has  come  to  be  termed,  in  the 
technical  language  of  the  roperies,  reffistermg. 

A  registered  strand,  or  the  strand  produced  by  twisting 
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die  yarns  togeAer  bythBs  machine,  is  a  smooth,  uni£)rm 
piece  of  cordage,  aS  lite  yarns  twisting  roond  in  one  di- 
iBt&oOy  and  all  eontribo^ng'  equally^  to  the  strength  of 
die  iHiole.  It9  thickness  raries  according  to  the  purpose 
lor  whieh  it  is  intended.  Thus  a  strand  for  a  twelve- 
inch  cable  contains  eighty  yams,  and  is  about  an  inch  in 
diameter ;  while  that  for  a  smaller  rope  would  be  propor- 
tiMiany  thinner.  The  nature  of  this  machine  is  such 
that  it  can  produce  an  endless  strand ;  far  if  new  bobbins 
are  placed  on  the  fitune  as  fiast  as  the  old  ones  are  ex- 
hansted,  and  if  the  .strand  is  removed  from  the  reel  as 
ftst  as  made,  the  machine,  worked  as  it  is  by  a  steam- 
engine,  may  conthiuously  add  to  &e  length  of  the  strand. 

There  is  another  registering-machine  of  a  larger  size, 
employed  for  prodncmg  strands  of  greater  diameter. 
There  has  also  been  contrived  a  curious  travelling  en- 
gine, which  twists  the  strands  of  small  diameter.  At 
one  end  of  the  ropewalk  is  a  bobbin-frame,  similar  in 
principle  to  the  one  before  noticed,  and  from  this  the 
several  yams  proceed  through  a  perforated  plate,  as  in 
the  other  instance ;  but  instead  of  being  twisted  by  a 
machine  whidi  revolves  on  its  own  axis,  the  yams  are 
fiutened  to  revolving  hooks  attached  to  a  travelling-car- 
riage which  moves  on  a  railway  farther  and  farther  from 
the  boblnn-frame  as  the  strand  becomes  more  and  more 
lengthened.  The  railway  extends  probably  a  thousand 
ifeet  in  length ;  and  the  machine,  which  is  about  a  yard 
long,  travels  from  end  to  end  of  this  railwav  in  about 
half  an  hour,  setting  in  rotation  the  hooks  to  which  the 
yams  are  attached. 

Although  the  word   'twisting'  would  express   the 
^•hole  succession  of  steps,  yet  the  workmen  speak  of 
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'  spinning '  when  the  fibres  are  twuted  into  a  yam,  <  re- 
gistering '  when  the  yams  are  twisted  into  a  strand,  and 
*  laying '  when  the  strands  are  twisted  into  a  rope. 

In  the  ^  laying-walk '  a  revolving  ^libeel,  placed  near 
one  end,  is  provided  with  hooks  wibeiwon  the  three 
strands  to  form  a  rope  are  fixed  (four  bcug^.^ometimes  the 
munber,  but  general^  ikaaee).  These  liooks  are  made  to 
rotate  by  any  of  the  usual  methods,  such  as  turning  a 
hand-winch  connected  with  a  wheel  widch  acti  on  all  the 
hooks,  or  brining  fifteam-power  itflo  action ;  both  these 
methods  being  empUgred  fleoording  to  the  arrangements 
of  the  ropery.  At  Hiie  other  end  cf  Hhe  walk  a11  the 
strands  are  fastened  4o  one  h&dk,  iriUch  miolves  in 
an  opposite  direction  to  the«4iiers ;  aoAot  is  mtff  to  con* 
ceive  that  this  dttohAe  movement  would  twkt  tSi  the  three 
strands  round  each  other.  But  it  is  equally  easy  to  see 
that  this  twisting  would  be  very  unequal,  unless  other 
appendages  be  employed ;  since  the  twist  would  be  more 
close  or  hard  near  the  ends  than  at  the  middle. 

The  annexed  cut  represents  the  singular  contrivance 
for  equalizing  the  hardness  of  the  twist  or  ^  lay.'  A 
conical,  or  rather,  beehive-shaped  piece  of  wood,  called  a 
'top,'  is  inserted  between  the  three  strands,  grooves 
bemg  cut  in  the  surface  of  the  top  for  their  reception. 
This  top,  thus  placed,  prevents  the  strands  from  twisting, 
except  in  the  direction  of  its  smaller  end ;  while  a  man, 
stationed  immediately  behind,  compresses  the  rope  by  a 
simple  piece  of  apparatus,  and  causes  the  twist  to  become 
hard  and  firm.  The  top,  as  the  rope  closes  behind  it,  is 
slowly  urged  on  from  one  end  to  the  other ;  if  small,  it 
is  managed  by  a  *  top-man,*  but  if  large,  it  is  supported 
on  a  carriage,  as  in  our  cut.     No  difference  exists  in  the 
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tnaking  of  a  larger  or  »  smaller  rope,  so  fiir  aa  principle  is 
concerned ;  the  three  strands  are  twisted  round  each 
other  in  tho  same  manner,  by  apparatus  more  or  less 
powerful,  according  to  the  size  uf  the  rope.  As  it  is  ft 
natural  consequence  of  the  twisting  process,  thai  the  rope 
should  graduullj  shorten  as  it  is  fonued,  provision  is 
made  for  this  shortening  in  the  arrangement  of  the  ap- 
paratus. The  wheel  to  which  the  three  strands  are 
fixed,  on  three  separate  books,  is  a  fixture  at  one  end  of 
Iha '  walk ;'  but  the  other  end  of  the  strands  b  fastened  to  a 
moveableoledge.which  is  so  weighted  as  to  travel  gradually 
up  the  walk,  just  as  fast  as  the  rope  diminishes  in  length. 
A  rope  thus  formed  from  three  strands  is  the  kind 
which  most  commonly  meets  our  notice  on  land,  and  b 
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technically  known  as  *  hawser-rope,*  or  *  shroud-rope.* 
From  three  such  ropes  a  cable,  or  cablet,  is  formed  in 
precisely  the  same  maaner;  the  three  being  fixed  to 
three  revolving  hooks  at  one  end,  and  one  at  the  other ; 
and  a  travelling  *  top  *  being  used  to  regulate  and  harden 
the  twist.  It  may  be  well  to  remark,  that  ropes  as  ordi- 
narily formed,  that  is,  with  three  strands,  do  not  require 
a  '  heart,'  or  central  strand,  because  the  angles  formed 
by  the  union  of  the  three  cylindrical  strands  are  such 
that  the  pressure,  in  the  operation  of  laying  or  closing 
the  rope,  causes  the  strands  to  fill  up  the  central  space 
completely ;  but  when  the  number  of  strands  exceeds 
three,  a  '  heart '  is  essential  to  keep  them  equidistant 
from  the  axis  of  the  rope,  and  to  fill  up  the  vacancy  that 
would  otherwise  be  left  by  their  not  meeting  in  the 
Centre.  The  heart,  however,  does  not  add  proportionate 
strength  to  the  rope,  since  its  fibres,  being  straighter 
than  those  of  the  outer  strands,  yield  in  a  different 
degree. 

All  arrangements  such  as  the  above  produce  ropes 
of  a  definite  length,  viz.,  the  length  of  the  rope- 
walk.  But  some  machines  have  been  constructed  for 
*  laying'  endless  ropes,  that  is,  not  only  effecting  all  this 
twisting  and  hardening  by  steam-power,  but  continuing 
the  process  to  any  required  extent ;  and  by  such  machines 
ropes  have  been  made  with  a  length  of  several  miles.  Of 
these  machines  a  magnificent  series,  constructed  by  the 
late  Captain  Huddart,  now  occupy  a  place  in  Her 
Majesty's  Dockyard  at  Deptford ;  they  are  for  *  laying ' 
cables  of  the  largest  dimensions,  and  have  attracted  much 
attention  from  engineers.  It  is  worthy  of  notice,  how- 
ever, in  connection  with  these  details,  that  iron  dudn 


ablcs  are  ncnr  sopGnediiig  kempcn  cables  of  lar^  die ; 
IIm  latter  bctog  at  the  prwent  day  feldmn  maAe  more  thtm 
twelve  indm  in  drcumference,  except  for  Her  Majestj-'s 
M*Ty. 

A  pawfriiil  and  cuHou  machine  is  sometimes  employed 
far  ailaisg^et  rope».  These  ere  ropes  useful  in  mining 
•pentioiu,  and  conutt  of  thre^  or  four  weU-made  roond 
TCf)ei  stitched  together  ride  by  ride.  The  operation  of 
Mdk'n^  these  is  umply  a  gigantic  kind  of  tiiread-and' 
needle  work;  yet  the  force  required  renderstheemplo^T* 
Msnt of amraplicatedmacfaiikeaecessary.  Supponngfaar 
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raood  ropes  are  to  form  the  flat  rope,  four  reels  are  to 
placed  that  the  ropes  am  unwind  lh>m  them  with  fadJitj, 
and  paag  side  by  side  thrmigh  a  steam-heated  box,  where 
*^'*tmr  baoomes  a  Kttle  softened,  and  the  ropes  more  eatilj 
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worked.  They  next  pass  thfoagh  ft  grooye  or  a  recess 
closed  in  tightly  at  top,  bottom,  and  sides,  except  holes 
at  the  sides  to  admit  the  needles.  A  piercer,  formed  of 
a  sharp-pointed  rod  of  steel,  probably  a  loot  long  and 
half  an  inch  thick^  ia  then  forced  entirely  through  the 
whole  of  the  four  ropes^  by  a  leverage  of  enormous 
power;  and  a  man  immediately  aflei^warcis  passes  a 
needle  and  thread  through  the  whole. 

The  difference  between  the  varieties  of  cordage,  called 
ttoinef  cordj  string ^  ropey  &e.,  is  cluefly  matter  of  detail : 
the  actual  formation  by  twisting  being  nearly  the  same  in 
all.  The  finer  and  lighter  kinds  of  twiae  are  made  of 
flax,  others  of  fine  hemp  more  carefolly  heckled  than 
that  iGs  larger  rope.  The  spinning  here  takes  the  place 
of  subsequent  processes  in  the  rope»m8mifactm«,  for 
there  is  no  'registering'  or  'laying'  in  fine  twine. 
Grenerally  speaking,  the  twine  and  small  cord  manufac^ 
ture  is  carried  on  cmly  to  a  limited  extent  by  the  firms 
which  make  the  lai^e  ropes  for  shipping ;  and  it  presents 
no  marked  features  calling  for  our  attention  here. 

Such  then  are  the  modes  in  whidi  regies  and  cordage 
are  made ;  and  we  are  now  in  a  condition  to  understand 
the  rigging  of  a  ship.  The  rigging  of  a  ship,  which  is 
generally  understood  to  imply  the  whole  assemblage  of 
ropes  with  which  she  is  fitted,  is  of  two  kinds,  one  termed 
the  standing  and  tlie  other  the  rvnmng  rigging.  The 
former  term  is  apf&d  to  all  the  i^rouds,  stays,  back- 
stays, and  other  ropes  which  are  employed  to  maintain 
the  masts  and  bowisprit  in  their  proper  pointion,  and 
which  remain  i»«tty  nearly  in  a  constant  state  whe&er 
the  ship  is  in  foil  sail  or  all  tike  sails  are  forled ;  whereas 
the  rtmrnng-rigging  comprises  various  ropes  called  braces. 
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iheetB,  tacks,  haliardf,  buntliaes,  &c.,  which  are  attached 
to  different  parts  of  the  masts,  yards,  sails,  and  shrouds, 
aod  are  emjfkiojed  principally  in  furling  and  unfurling' 
the  sails  for  the  purposes  of  navigation.  The  whole  of 
this  rigging  is  made  of  hempen  fibres,  more  or  less  satu- 
rated with  tar.  Those  pieces  of  cordage  which  are 
devoted  to  the  management  of  the  anchors  are  termed 
eablei;  those  which  are  employed  in  the  general  opera- 
tioiis  of  rigging,  and  are  more  than  an  inch  in  circumfer- 
ence, are  termed  ropes ;  while  cordage  of  smaller  dimen- 
sions than  this  is  generally  called  Unes,  But  this  classi- 
fication is  not  su£Bcient  for  the  purposes  of  the  seaman ; 
every  cable,  rope,  and  line  has  a  distinctive  name  belong- 
ing to  it,  according  to  the  place  where  or  the  purpose  for 
which  it  is  applied.  The  breast-rope,  the  davit-rope, 
the  quest-rope,  the  heel-rope,  the  parral-rope,  the  bow- 
lines, dew-lines,  bunt-lines,  tow-lines,  leech-lines — how- 
ever unintelligible  to  general  readers — are  associated  with 
perfectly  definite  ideas  in  the  mind  of  a  seaman,  and  have 
a  regular  scale  of  dimensions. 

There  are,  we  believe,  no  private  ship-building  firms 
which  make  their  own  cordage.  The  government  yards 
have  ropewalks  for  this  purpose  ;  but  in  other  cases  the 
cordage  is  supplied  by  rope-makers,  who  confine  their 
operations  solely  to  this  department.  The  cordage  is 
supplied  to  the  riggers  in  coils  and  bundles  of  various 
sizes,  comprising  the  necessary  lengths  of  all  the  difierent 
kinds  of  rope  and  line.  The  business  of  a  ship's-rigger 
is  distinct  from  that  of  a  ship-builder ;  and  the  operations 
may  or  may  not  be  carried  on  in  a  ship-building  yard, 
according  to  the  fecilities  which  the  yard  presents  and  to 
other  circumstances. 
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But  wherever  the  rigging  may  be  carried  on,  the 
operations  are  always  nearly  alike.  The  rigging-house 
IS  a  place  provided  with  tackle  for  stretching  the  TfSpes^ 
and  with  the  necessary  instruments  for  attaching  the 
blocks,  rings,  &c.  required  for  fixing  the  ropes  to  the 
ship,  and  for  managing  the  sdls.  The  blocks  here 
alluded  to  are  a  kind  of  wheel  working  in  a  wooden 
case,  round  the  circumference  of  which  a  rope  is  passed 
to  act  as  a  pulley.  They  are  sometimes  made  in  the 
mast-making  shop,  and  at  other  times  by  persons  who 
follow  that  line  of  business  only.  The  outer  case  or 
'sheirof  a  block  is  made  of  elm  or  ash,  and  after 
being  rounded  somewhat  to  an  oval  form,  various  per- 
forations are  made  through  it.  One  of  these  is  for  the 
reception  of  a  pin  or  spindle,  made  of  lignum-vitae, 
or  some  other  hard  wood,  or  of  iron ;  and  others  are 
for  the  reception  of  the  wheels  or  'sheaves,'  which 
vary  from  one  to  eight  in  number  in  each  block,  and 
which  are  made  of  lignum-vitse.  The  adjustment  of 
the  ropes  to  these  blocks,  to  iron  rings  and  hooks,  and 
to  each  other,  devolves  upon  the  rigger,  who  is  pro- 
vided with  instruments  for  cutting,  stretching,  bend- 
ing and  tyeing  tiie  ropes  in  tiieir  proper  places.  The 
cordage  employed  for  a  large  East  Indiaman  weighs 
several  tons,  and  some  of  the  ropes  are  four  inches  in 
'diameter :  the  bending  and  fixing  of  such  ropes  as  these, 
therefore,  require  powerful  implements.  Among  the 
operations  which  much 'of  the  cordage  undergoes  before 
it  is  taken  to  the  ship,  is  that  of  '  serving.'  This  con- 
sists in  binding  a  smaller  rope  very  tightly  round  it,  in 
order  to  preserve  it  both  from  rotting  and  from  any  fric- 
tion to  which  it  may  be  exposed.    The  substance  thus 


boand  round  tbe  rope  ii 
■MiHcr  diuMter,  but  ii  uoietiiDM  fwned  of  (4d  caavaa, 
Mat,  pkt,  Uie,  or  Bpm-jKU,  aceordmg  to  arcum- 
ftucw.  All  thew  lalMtaDCM  reaehre  tbe  oewmoD  name 
of  'wTTiwi;'  and  tiie  mode  of  [iroGeediDg  maybe  m^ 
dcntood  by  a  destriplioD  of  tbe  pooMs  of  '  serviBg ' 
■  ri^  wiA  •pun-jM-D.  l^e  jiani  ing^t  be  dsijdy 
twUed  hj  hnd  roond  dte  rope,  but  die  Btcttmj 
tifhtnen  M»i  compactiieas  woidd  not  be  thia  attained ; 
md  a  mdlet  is  naed  iBsicAd.  Tbe  rope  being  stretefaed 
on  heriientall]r,  a  man  provided  with  a  mdlet,  end  a 


boy  bdding  a  ImA  of  span-yara,  atand  opposite  to  each 
other  at  two  or  three  feet  apart.  The  mallet,  vhic^  has 
a  concare  groove  on  the  aide  oppo»ko  to  the  handle,  H 
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laid  on  the  rope,  handle  uppermost.  Two  or  thi^  turns 
of  the  Bpun-yarn  are  passed  tightly  round  the  rope,  and 
iwind  the  body  of  the  mallet ;  and  while  the  boy  passes 
the  ball  of  yam  continually  round  the  rope,  the  man,  at 
the  same  time,  and  in  the  same  direction,  winds  on  the 
yam  by  means  o<f  the  mallet,  whose  handle,  acting  as  a 
lever,  strains  every  turn  about  the  rope  as  firmly  aa  pos- 
sible. The  yam  th^i  appears  like  a  screw  whose  threads 
pass  almost  transversely  round  the  rope.  The  annexed 
cut  shows  the  position  occupied  by  the  man  and  boy 
while  *  serving '  a  rope. 

While  describing  the  process  of  masting  a  vessel,  we 
stated  that  it  is  only  the  lower  masts  and  the  bowsprit 
which  are  fitted  by  the  sheers,  the  sheer-hulk,  or  the 
masting-hoiKe.  The  upper  masts  are  not  drawn  up  till 
the  stage  in  the  proceedmgs  at  which  we  are  now  ar- 
rived, because  they  require  the  aid  and  support  of  the 
rigging.  The  lower  masts  require  to  be  secured  by 
shrouds,  &c.  before  the  others  are  adjusted  to  them,  so 
that  the  raising  of  the  latter  takes  place  after  the  rigging 
of  the  ship  has  been  oommenced.  We  have  stated  that 
the  topmast  surmounts  the  lower  mast,  and  that  the  top- 
gallant-mast surmounts  both ;  but  the  masts  are  not  actu- 
ally joined  end  to  end,  in  the  usual  sense  of  this  term. 
A  few  feet  bdow  the  upper  end  of  the  lower  mast,  a 
kind  of  platform  is  erected,  on  which  the  topmast  rests, 
a  little  in  front  of  the  lower  mast,  so  that  the  two  do  not 
actually  touch  in  any  part.  This  platform  is  called  the 
*  top,'  and  is  supported  by  various  timbers  termed  cross- 
trees  and  tressel-trees.  The  topmast  is  drawn  up  to  its 
"place  by  means  of  tackle,  and  fixed  securely  to  the  plat- 
form, as  also  to  a  piece  of  timber  projecting  forwards 
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from  the  extreme  top  of  the  lower  mast.  The  platform 
eenres  not  only  as  a  support  to  the  topmast,  but  also  as  a 
place  of  attachment  for  the  shrouds  by  which  it  is  up- 
held. When  the  topmast  has  been  raised  and  properly 
secured  in  its  place,  the  topgallant-mast  is  similarly 
rused,  and  adjusted  to  the  upper  end  of  the  latter ;  and 
in  some  of  the  ships  of  war  there  is  still  a  fourth  mast,  of 
very  slender  dimensions,  called  the  topgallant-royal- 
mast,  raised  highest  of  all ;  but  it  is  generally  a  mere 
prolongation  of  the  topgallant-mast  above  the  ri^ng, 
instead  of  being  a  separate  and  distinct  mast.  The 
bowsprit  is,  like  the  mast,  proyided  with  a  kind  of  top- 
mkBt  or  top-bowsprit,  by  which  its  e£fective  length  is  in- 
creased. In  this  manner  the  vessel  is  gradually  provided 
with  all  her  masts  and  yards;  the  shrouds,  stays,  and 
other  standing-rigging  being  adjusted  to  their  places  at 
the  same  time.  The  yards  too,  or  the  ponderous  hori- 
zontal spars  by  which  the  sails  are  held,  are  introduced 
into  the  vessel  one  by  one,  and  attached  to  the  masta  to 
which  they  belong.  Whoever  has  seen  a  representation 
of  a  ship  with  her  sails  furled,  must  have  remarked  the 
Tast  number  of  ropes  and  blocks  which  connect  the 
various  parts  of  the  mast  and  yards  together,  and  which 
quite  baffle  the  eye  in  an  attempt  to  single  them  out  one 
from  another.  All  these  ropes  have  certain  definite 
offices  to  perform,  and  are  placed  in  their  respective  po- 
sitions by  the  rigger. 

Hempen  ropes,  however  valuable  they  may  be,  seem 
likely  to  be  in  part  superseded  by  ropes  made  of'  a  very 
difierent  material. 

The  use  of  iron  wire  as  a  material  for  ropes  is  not  one 
of  the  least  remarkable  applications  of  mechanical  science 
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which  recent  years  have  produced.  The  use  of  iron  in 
bars  has  been  known  from  early  ages ;  but  the  combi* 
nation  of  small  wires  twisted  and  interlaced  among  each 
other  is  quite  a  novel  method. 

At  the  Newcastle  Meeting  of  the  British  Association, 
Count  Augustus  Breunner  made  a  communication  on  the 
use  of  wire-ropes  in  the  Harz  mines  of  Germany.  About 
seven  years  before -that  period,  ropes  made  of  twisted 
iron-wire  had  been  introduced  in  place  of  the  flat 
hempen  ropes  previously  employed.  Subsequently  they 
have  been  adopted  throughout  the  mines  of  Hungary 
and  most  of  those  in  the  Austrian  dominions,  to  the  al' 
most  total  exclusion  of  hempen  ropes.  These  iron- 
ropes  were  described  as  being  of  equal  strength  with  » 
hempen-rope  of  four  times  the  weight.  One  had  been 
in  use  upwards  of  two  years  without  any  sensible  wear, 
whereas  a  flat  hempen  rope  performing  similar  work 
would  not  have  lasted  much  more  than  a  single  year. 
The  diameter  of  the  largest  wire-rope  in  ordinary  use' 
in  the  deepest  Austrian  mines  is  one  inch  and  a  half. 
The  rope  is  composed  of  iron-wires  each  two  luies  (^ 
of  an  inch)  in  diameter :  five  of  these  are  braided  to« 
gether  into  strands,  and  three  of  these  are  twisted 
tightly  into  a  rope.  The  strength  of  these  ropes  is 
little  less  than  that  of  a  solid  iron  bar  of  the  same  dia- 
meter. The  rope  on  leaving  the  shaft  requires  to  ber 
received  on  a  cylinder  not  less  than  eight  feet  in  dia- 
meter, and  is  kept  well  coated  with  tar.  In  one  in- 
stance adduced,  there  is  a  saving  of  about  one-third  of 
the  former  power ;  for  four  horses  with  the  wire-roper 
are  dicing  the  same  as  six  hones  with  a  flat  rope. 

Wire-rope  has  been  used  lately  as  a  means  of  drawing' 
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nilway  caimgesy  when  a  fixed  instead  of  a  locomotiFe 
engine  is  emplojed.  Those  who  may  have  travelled 
along  the  Blackwall  Railway  will  have  had  an  oppor- 
tunity of  witnessing  the  use  of  wire^rope  in  this  way ; 
iitm-wire  having  been  introdnoed  a  year  or  two  ago, 
instead  af  the  hempen  ropes  formeriy  ased.  A  wire- 
rope  was  lately  sent  from  England  to  Belgium,  for  the  use 
of  one  of  the  Belgian  railways,  measuring  five  thousand 
three  hundred  yards,  and  weighing  twelve  tons. 

As  a  material  for  suqpension^bridges,  iron-wire  has 
been  found  to  constilate  a  moat  valuable  acquisition. 
In  the  year  1834  was  completed,  by  M.  Challey  of 
Lyon,  a  wire  suspension-bridge  over  the  river  Sarine,  at 
Freybuig  in  Switzerland. 

A  remarkable  application  of  wire-rope  is  in  the  for- 
mation of  rigging  for  ships.  Readers  of  the  "poUic 
joumab  may  have  frequently  seen  announcements  re- 
lating to  this  matter  within  the  last  year  or  two.  Cap- 
tain Basil  Hall,  in  his  additions  to  Profess^  Robismi's 
article  '  Seamanship,'  in  the  new  edition  of  the  '  £r- 
cydopSBdia  Britannica,'  after  speaking  of  the  use  of  iron- 
chains  for  cables,  slings,  topsail  sheets,  bobstays,  and 
other  parts  of  a  ship's  fittings,  observes: — "Attempts 
are  now  making,  and  we  feel  convinced  that  they  will 
ere  long  succeed,  to  introduce  iron-trtre  rigging,  which 
we  consider  as  stronger  and  better  than  chain,  becanse 
less  dependent  on  the  accidental  quality  and  careless 
manufacture  of  a  single  part"  Further  on  he  remarks : 
**  We  do  not  think  wire  will  answer  for  running-rope; 
but  for  standing-rigging  it  may,  we  conceive,  be  most 
usefully  substituted  for  hemp."  In  the  evidence  gma 
in  connection  with  a  recent  trial  at  JLivefpool,  it  was 
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stated  that  the  "  Great  Liverpool,**  a  steam-ship  of  1400 
tons  bordeHy  had  been  fitted  up  with  wire  standiog-ri^ 
ging ;  as  had  likewise  several  other  vessels.    Mr.  Shaw, 
marine  manner  to  the  Oriental  and  the  Citj  of  Dublin 
Steatn-Packet  Companies,  has  introduced  wire-rigging 
into  the  vessels  of  those  CompenieB ;  and  he  states  the 
good  qualities  oi'  this  invention  to  consist  in  lightness, 
security,  strength,  and  small  resistance  to  the  wind. 
Captain  Bevis,  government  superint^ident  of  Mails  at 
Liverpool,  has  stated  that  upwards  of  twenty  govern- 
ment vessels  have  been  fitted  up  with  the  wire-rigging ; 
and  the  ''Great  Britain,"  the  enormous  steam-vessel 
which  has  recently  been  worked  by  the  screw  propdler 
across  the  Atlantic,  has  all  her  standing-rigging  of  wire. 
In  some  of  the  recent    inventions   respecting   the 
manufacture  6i  wire-rope,  the  wires  are  formed  into  a 
twisted  group  bef<n'e  being  apjdie^  to  practical  pur- 
poses ;  whereas  in  others  tiie  wires  are  laid  parallel  and 
bound  together  without  twisting*    In  Mr.  Smith's  pa- 
tent, of  1835,  a  description  is  given  of  the  mode  of 
constructing  the  shrouds  and  stays  of  a  ship  with  wires. 
Pieces  of  wire,  all  of  equal  length,  are  taken,  (frouped 
together,  and  heated  at  one  end  in  a  furnace  to  a  white 
or  welding  heat.  This  heated  end  is  then  passed  through 
an  opening  conneeted  with  some  of  the  mechanism  of 
a  ship,  and  beaten  up  so  as  to  rivet  the  wires  firmly  in 
their  place.    Thb  plan,  and  a  plan  of  riveting  to  various 
pieces  of  iron  and  woodwork,  constitute  the  modes  of 
constructing  the  rope,  the  wires  not  being  actually 
formed  into  a  rope^like  group  until  they  are  actually 
attadied  to  the  nechamsm  which  keeps  them  together. 
In  order  to  preserve  the  wires  from  corrosion  or  ozida- 
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don,  they  are  coated  or  varnished  with  a  solution  of 
caoutchouc,  oil,  and  asphaltum,  or  some  other  anti-cor- 
rosive composition :  and  the  whole  rope  or  combination 
of  wires  required  for  one  shroud  or  stay  is  bound  round 
with  cloth  or  cordage  previously  saturated  with  the  solu- 
tion. In  a  patent  taken  out  in  the  following  year,  Mr. 
8mith  extends  the  principle  to  other  objects.  He  pro- 
poses by  this  patent  to  group  iron  wires  together,  and 
to  combine  and  secure  them  by  interweaving  hempen 
yam  among  them,  or  by  binding  them  with  string  or 
hempen  yarn,  or  by  joining  them  side  by  side  in  the 
manner  of  flat  ropes^  or  by  coating  them  with  strong 
canvas,  and  sewing  these  casings  of  canvas  together. 
One  form  of  proceeding  is  thus  described: — A  proper 
number  of  lengths  of  wiro  are  laid  parallel,  and  coated 
with  an  anti-corrosive  caoutchouc  solution.  The  wires 
are  then  slightly  fisted  into  a  strand,  so  as  just  to  hold 
together,  and  to  squeeze  out  the  superfluous  solution. 
These  strands  aro  then  combined  into  a  rope  hy  any  one 
of  the  methods  above  alluded  to ;  the  hempen  or  woven 
material  introduced  being  in  all  cases  previously  saturated 
with  the  preservative  solution. 

In  Mr.  NewalPs  patent,  of  1841,  the  wire-rope  is 
formed  by  *  laying '  or  twisting  wires  round  a  central 
coro  to  form  a  strand,  and  by  twisting  strands  round  a 
coro  to  form  a  rope.  The  core  may  be  of  wiro,  hemp- 
cord,  spun-yam,  a  filament  of  cotton,  or  a  strip  of 
leather.  The  combination  of  the  wiros  into  a  strand  is 
efllected  by  rather  a  complicated  assemblage  of  ma- 
chinery, in  some  degree  combining  the  character  of  the 
machines  for  making  hempen  ropes  and  of  those  used  in 
•pinning  cotton. 
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In  the  same  year  another  patent  was  obtained  for 
wire-ropes  composed  of  six  strands  laid  round  a  core, 
each  strand  being  composed  of  six  wires  laid  round 
a  core;  the  cores  being  saturated  with  a  preservative 
solution  before  the  wires  are  twisted  round  them. 
This,  like  the  former  method,  is  effected  by  rather 
complex  mechanism.  Other  contrivances  have  been 
brought  forward  in  different  quarters ;  and  the  system 
generally  has  become  so  far  valuable  as  to  lead  to  in- 
quiries as  to  the  validity  of  some  of  the  patents,  their 
priority  over  others,  and  so  forth :  a  pretty  sure  test  at 
all  times  that  the  invention  itself  is  deemed  a  valuable 
one. 
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CHAPTER  IX. 


AirOaOB-MAXIVG. 


AMoaia  the  peculiarities  which  distingiush  a  fioalsng 
body  innn  one  that  mores  on  land  la  the  difficulty  of 
iteyiAg  the  progreas  when  metioa  is  no  longer  deurable : 
however  valuable  winds  and  currents  may  be  as  sources 
of  motion,  yet  the  very  facility  which  they  present  for 
that  purpose  renders  it  difficult  to  stop  a  floating  body, 
such  as  a  ship,  when  under  the  influence  of  either,  in 
fact,  no  plan  has  hitherto  been  devised  but  that  which 
may,  in  familiar  terms,  be  called  hooking  the  floating 
body  to  the  solid  bed  beneath  the  water ;  for  an  anchor 
may  be  deemed  a  hook,  caught  or  entangled  in  the  solid 
bed  beneath  the  ocean,  and  connected  with  the  slup  by 
a  rope. 

The  early  substitutes  for  an  anchor  seem  to  have  been 
large  stones,  baskets  full  of  stones,  logs  of  wood  loaded 
with  lead,  sacks  filled  with  sand,  and  other  rude  and 
heavy  contrivances.  In  our  own  day,  boats  and  other 
small  vessels  employ  what  are  called  *  grapnels,'  consisting 
of  a  series  of  Gve  or  six  hooks  arranged  round  in  a  circle, 
so  that  one  or  other  of  them  is  almost  certain  to  cling  to 
the  ground  or  to  any  other  body  when  thrown  upon  it 
In  the  East  Indies  a  sort  of  anchor  is  employed  called 
the  '  mushroom  anchor,'  from  its  great  resemblance  in 
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shape  to  that  plant :  it  is  a  hdUow  cop,  the  edge  of 
which  digs  into  the  ground  and  dings  to  it  sufficientljr 
firm  to  maintain  a  hold.  Anchors  of  a  peculiar  kind 
have  sometimes  been  used  under  the  name  of  *  floating 
anchors.'  These  are  intended  to  stay  the  beating  about 
of  a  vessel  in  some  degree  at  spots  where  the  sea  is 
too  deep  to  be  fisithomed  hy  the  cable  to  which  a  regular 
anchor  is  attached. 

Another  kind  of  anchor  occasionally  employed  is  that 
called  the  *  mooring  anchor/  used  for  securing  vessels  in 
certain  situations  in  harboun.  or  roadsteads.  As  these 
anchors  do  not  require  to  be  lifted  into  the  ship,  but  are 
fixtures  in  the  harbour,  there  is  no  need  to  adopt  any 
particular  form,  provided  the  weight  be  sufficient  to  re- 
tain a  vessel  in  its  place.  A  mooring  anchor  often  con- 
sists merely  of  a  ponderous  block  of  stone,  with  a  ring 
fixed  in  the  middle  of  the  upper  ade ;  or  several  large 
stones  are  fastened  together,  so  as  make  one  effective 
whole.  Sometimes  one  of  the  largest  anchors  used  for 
a  first-rate  ship,  weighing  eighty  hundredweight,  is 
selected,  and  one  of  the  arms  or  flukes  is  beaten  down 
close  upon  the  shank,  to  prevent  it  fiPom  entangling  the 
cable  connecting  the  vessel  with  the  anchor:  this  is 
usually  done  only  when  one  of  the  flukes  of  a  large 
anchor  is  damaged  and  unfit  for  use.  About  thirty 
years  ago  Mr.  Hemman  of  Chatham  devised  an  improved 
form  of  mooring  anchor,  made  of  cast-iron,  and  very 
massive.  The  form  bore  some  resemblance  to  that  of  a 
spade ;  and  when  the  edge  had  once  penetrated  the 
ground  beneath  the  water,  it  was  calculated  to  take  a 
very  firm  hold. 

But  the  anchors  most  important  of  all  are  those  which 
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ft  ship  carries  od  board,  and  which  are  used  as  occasion 
requires  to  stop  the  progress  of  a  vessel.  Ships  of  the 
first  class  cany  seven  andiors ;  and  the  smallest  class, 
such  as  brigs,  cutters,  and  schooners,  usually  have  three, 
VBiying  in  size  according  to  the  class  of  vessel.  Different 
names  are  given  to  the  anchors  of  a  large  ship.  The 
jtof  anchor  is  the  largest  of  all,  and  is  stowed  away  in 
the  fore  part  of  the  vessel,  on  the  side  called  by  seamen 
the  larboard :  it  is  only  used  in  cases  of  great  necessity, 
or  when  the  ship  is  beset  by  heavy  gales.  The  bower 
anchors  are  either  two  or  ihree  in  number,  the  largest 
being  nearly  equal  in  size  to  the  sheet  anchor :  the  name 
used  to  be  bowyer,  from  the  bow,  the  end  of  the  ship  from 
which  the  anchor  is  suspended.  The  stream  anchor  is 
much  smaller  than  the  bowers,  generally  not  above  one- 
fourth  or  one-fifth  of  the  weight :  it  is  used  principally 
in  streams  and  rivers  of  moderate  force.  The  hedge 
anchor  b  the  smallest  of  all,  being  only  half  the  weig-fat 
of  the  stream  anchor ;  it  is  used  principally  to  assist  ia 
what  is  called  '  kedging  a  ship,'  that  is,  to  bring  a  ship 
up  or  down  a  narrow  river  by  means  of  the  tide,  though 
the  wind  be  oontraiy. 

The  largest  anchor  in  a  first-rate  man-of-war  weighs 
as  much  as  ninety  hundredweight;  in  an  eighty-gun 
ship,  seventy-six  hundredweight ;  in  a  seventy-four-gun 
ship,  sixty-eight  hundredweight ;  and  so  on  down  to  the 
smaller  vessels. 

In  order  to  understand  the  mode  in  which  the  fluke  of 

an  anchor  is  made  to  cling  to  the  ground  when  cast  into 

the  sea,  it  will  be  necessary  to  speak  of  its  general  form. 

The  first  cut  represents  an  anchor  in  its  vertical  position, 

.and  the  second  its  position  when  one  of  the  flukes  has  pe- 


ANCHOBrMAKINQ. 


219 


netrated  the  soil  beneath  the  sea.  The  hooked  arms  (a,  a) 
are  terminated  at  the  ends  by  tolerably  sharp  points. 


calculated  to  penetrate  into  the  ground ;  and  when  one  of 
these  arms  has  taken  fast  hold,  the  motion  of  the  vessel 
tends  rather  to  increase  that  hold  than  to  diminish  it,  oa 
account  of  the  concave  form  which  the  arm  presents :  the 
vessel  can  then  only  move  by  one  of  three  things  hap- 
jiening — the  fracture  of  the  arm  from  the  other  part  of 
the  anchor;  the  fracture  of  the  cable  connecting  the 
anchor  with  the  ship ;  or  the  ploughing  up  of  the  soil  by 
the  arm  immersed  in  it,  and  the  consequent  liberation  of 
the  anchor.  The  extremity  of  each  arm  is  increased  in 
width,  and  forms  the  blade,  on  which  is  fixed  a  broad, 
flat,  triangular  plate,  called  the  palm:  the  use  of  thia 


390 

palm  it,  hy 

btdd  oT  the  ground.  Hie  peik,  ar  bill,  is  the  A^p  ex. 
tremity  which  Snt  penetntea  into  the  ground.  Some* 
timd  each  um  is  curved,  as  we  hare  Eteted ;  but  in 
other  imtaacei  it  is  quite  rinight,  the  two  arms  makiDg 
a  definite  angle  with  the  shank  or  upright  portion.  This 
■bank  (()  it  a  strong  iras  bar  41  assemblage  of  bars 


oonnectiBg  the  wna  with  the  stock  (e,  c),  a  powwful 
wooden  <nv»-piece,  at  rig^t  Hgles  to  the  diiectioa.  of 
tbesnuB:  dtekngdui  of  thesto<^  andof  the  (httikco^ 
tribute  to  make  one  of  the  anas  paoetrate  tha  e«rth.  A 
ring  at  the  upper  ettd  (J  the  shaok  Eenes  fw  the  at- 
tacbmcnt  of  the  sochor  to  the  great  cable  by  which  it 
ii  held. 

Were  it  not  for  the  croas-'puce-  eaUad  the  etmk,  it 
would  be  difficuh  to  eiim«  the  catt^iag'  gf  either  of  the 
VDu  in  the  around ;  but  thef  enaUe  that  ftSnt  to  ht 
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almost  slwKys  ensured  in  the  following  manner : — ^The 
anchor,  when  on  board,  is  placed  in  a  situation  'conveni- 
ent for  dropping  into  the  sea.  To  the  ring  is  attached 
one  end  of  a  cable,  which  is  either  a  stout  rope  or  an 
iron  chain ;  and  this  cable  is  arranged  along  the  deck  in 
long  coils,  perfectly  free  from  all  confusion  or  entangle- 
ment, the  remote  end  of  the  cable  being  firmly  attached 
to  a  proper  place  on  deck.  When  the  anchor  is  let  go, 
it  falls  into  the  sea,  descends  rapidly,  and  draws  the 
cable  after  it  so  violently,  that  it  is  often  necessary  to 
throw  water  on  the  woodwork  against  which  the  cable 
rubs,  to  prevent  it  from  taking  fire.  The  anchor  pitches 
violently  on  the  ground  with  the  arms  downwards, 
and  neither  peak  in  such  a  position  as  to  enter  the 
ground ;  but  it  prese^itly  falls  over,  and  in  so  doing,  the 
position  of  the  stock  at  right  angles  to  the  arms,  and  its 
length  and  height,  together  with  the  weight  of  the 
cable,  are  sure  to  throw  it  with  one  of  the  arms  pointed 
into  the  ground. 

The  weighing  of  an  anchor,  or  the  drawing  it  up 
from  the  anchoring-ground  into  the  ship,  is  an  operation 
requiring  the  joint  exertions  of  a  great  number  of  men. 
A  sort  of  windlass,  on  a  very  enormous  scale,  called  a 
capstan,  is  erected  in  a  piurticular  part  of  every  ship,  and 
round  this  windlass  the  cable  holding  the  anchor  is 
wound;  or,  if  the  cable  be  of  too  great  diameter,  a 
smaller  rope  wound  round  the  windlass,  draws  in  the 
cable.  The  capstan  has  a  number  of  holes  arranged 
round  its  drcumference,  and  into  these  holes  the  seamen 
insert  long  bars,  which  then  appear  like  radii  or  spokes 
of  a  wheel ;  the  bars  act  as  levers,  and  by  their  aid  the 
men  are  enabled  to  turn  the  capstan.    The  vessel  it 
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gMdiiaUj  dmwa  iMiur^  verticaUj  <nw  Hk^  v»sk(«,  wiuck 
u  tlMW  nwed  oa  end,  aad  labcnled  firom  itilttld  on  thfi 
gBOttd  withmt  dittoulty ;  theaaoiwr  is  then  w^faed, 
md  rtawwi  aitmj  m  its  proper  piMe. 

Thflie  is  perhaps  ao  luiid  of  aukli'^  vsrk  nrare  gi|^- 
tietiiMtliaiof  aacboc-makiag:  the  kige  masses  of  iron 
M^ployed  and  the  aeohanical  Ibroe  uecessaiy  £»r  wekJU 
u^  the  seveial  parts  together  lender  the  employment 
«f  powerful  iq[>panitQs  indispensable.  The  finest  esta* 
MishMfflmt  to  aaehor-auddag  at  present  is».  we  belieTe, 
the  Bogml  Dockyard  at.  Wooiwieby  where  the  beUoirs 
and  the  haowieni  are  all  worked  bj  steao»-power,  and 
where  Ysneos  improFements  in  the  naoa&ctune  have 
been  intredaced.  But  we  shaU  find  it  eonyenient  to 
speak  of  the  wxe  common  modiu  of  manu&cture  bj 
nannal  laboor. 

The  sefend  parts  of  an  anehw  are  made  sepBmtely» 
sftd  then  welded  together:  the  shank,  the  arms,  the 
palms,  the  ring,  &c.,  are  attached  to  eaeh  other  afler 
they  have  had  the  necessaiy  fonns  given  to  them.  The 
most  pondearout  part  of  an  anchor  is  the  shan^,  or  per- 
pendicular bttr,  and  as  this  is,  in  a  l«rge  anchor,  nin^een 
feet  loQg,  and  ten  or  twelve  laches  thidk,  it  would  be 
impraetioahle  to  form  it  out  of  one  piece  of  iron ;  it  la 
therefeiw  built  up  of  a  great  number  of  pieoes  w^ded 
tagetfaer  into  one  solid  mass.  The  genend  form  in 
which  tins  is  done,  eaceept  when  the  modem  unprovo- 
ments  of  Mr.  Pering,  UmU  Rodgers,  or  Mr.  Porter 
are  adopted,  is  ais  follows : — Four  iron  bars  of  oompa 
latirely  saull  diameter  ai«e  laid  together  in  the  Bamm  of 
asquare;  on  eaeh  side  of  this  square  smaller  bars  are 
^«id,  perhaps  ten  or  twelve  in  wimber,  aoas  togtve  to 
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the  mass  a  somewhat  drcukr  form :  outside  these  are 
ranged  thirty  or  forty  bars  like  the  staves  of  a  barrel^ 
so  as  to  make  the  mass  both  larger  and  more  newly  cy- 
lindrical. Finally,  iron  hoops  are  driven  over  the  bars 
at  certain  int^rals  along  their  length,  to  bind  them  all 
together.  The  mass  is  then  heated  to  a  welding  heat, 
and  hammered  till  all  the  bars  combine  into  a  compound 
mass  of  iron,  of  which  the  separate  pieces  are  not  dis- 
tinguishable. 

But  in  this  mode  of  making  the  shank  oertun  serious 
defects  are  found.  The  mass  is  so  thick,  and  the  separate 
bars  are  so  numerous,  that  the  effect  of  the  hammering 
scarcely  reaches  the  central  bars ;  and  moreover  the  out- 
side must  be  heated  in  the  fire  to  a  destructive  d^ree 
before  the  centre  can  he  brought  to  a  proper  welding 
heat ;  so  that  in  many  cases  the  outade  only  is  perfectly 
welded,  the  imier  portions  being  left  nearly  in  their 
original  state.  To  remedy  this  defect,  Mr.  Pering, 
clerk  of  the  cheque  at  Plymoulh,  devised  a  mode  of 
making  the  shank  of  broad  bars  equalling  the  whole  dia- 
meter of  the  shank,  lud  flat  one  on  another,  welded  at 
two  heatings  and  bound  with  iron  hoops.  Still  more 
recently  Lieut.  Rodgers  has  devised  a  hollow  shank  on 
a  principle  which  is  well  understood  by  engineers,  and 
which  is  beautifidly  shown  in  nature  by  the  form  of  the 
bones  of  animals ;  that  is,  that  if  a  given  weight  of  ma- 
terial be  formed  into  a  hollow  column  or  pillar,  the 
column  will  possess  more  strength  than  if  it  had  the 
same  amount  of  materiid  and  were  made  solid:  the 
greater  diameter  oi  the  hollow  column  increases  the 
resistance  to  fracture,  without  the  weight  being  in- 
creased.   This  is  only  one  oi  the  numerous  im^ffove* 

L  2 
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ments  whidi  lieiit  Bodgen  has  introduoed  in  the  form 
of  the  anchor. 

It  may  reaaooably  be  supposed  that  the  heat  required 
to  bring  such  large  masses  of  iron  to  a  welding  state 
■uist  be  yvrj  intense,  and  that  the  remoyal  of  the  masses 
from  the  fire  to  the  anvil  must  be  done  speedily  to  pre- 
vent Ion  of  heat  On  the  ground  of  the  anchor-smith's 
shop  a  brickworic  hearth  is  erected  six  or  seven  feet 
square,  and  at  the  back  of  the  hearth  is  erected  a  strong 
brick  wall,  fiiced  with  fire-stone  at  the  part  likely  to  be 
exposed  to  the  fiercest  heat.  At  some  distance  above  the 
hearth  is  a  kind  of  dome  with  a  chimney  in  the  centre 
through  which  the  smoke  from  the  fire  escapes.  The 
fire  is  built  up  on  the  hearth  in  a  singular  manner,  the 
coals  being  ranged  round  so  as  to  form  a  hollow  oven. 
In  the  first  place  a  layer  of  coals  is  spread  evenly  on  the 
hearth,  then  some  laige  cinders  are  ranged  round  in  a 
drde,  and  this  circle  b  gradually  carried  upwards  and 
inclined  inwards  until  it  meets  at  the  top.  The  con- 
struction of  a  boy's  grotto  with  oyster-shells  would  not 
bo  a  bad  mode  of  illustrating  this.  A  door  or  opening 
is  left  in  one  side  of  the  coal-made  oven,  into  which  the 
end  of  the  mass  of  iron  is  introduced.  The  shank  being, 
as  we  have  said,  sometimes  as  much  as  nineteen  feet  in 
length,  only  so  much  of  it  is  heated  at  once  as  can  be 
hammered  or  welded  by  the  men  before  it  gets  cold ; 
and  this  amount  of  its  length  is  just  able  to  be  contained 
in  the  coal-oven. 

When  the  several  bans  of  which  the  shank  is  to  be 
formed  are  ranged  in  their  proper  places  and  secured  by 
hoops,  the  whole  mass  is  suspended  from  a  crane,  which 
iws  such  a  facility  of  motion,  that  one  man  can  turn  tbe 
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crane  towards  the  forge  and  introduce  one  end  of  the 
shank  into  the  fire.    As  soon  as  this  is  done,  the  orifice 
round  the  shank  is  filled  up  with  pieces  of  coal,  so  that 
the  iron  is  completely  surrounded  by  blazing  coals  oa 
every  side :  here  it  remains  for  a  space  of  time  varying 
from  half  an  hour  to  an  hour,  according  to  circumstances, 
a  fierce  heat  being  maintained  the  whole  time  by  means 
of  immense  bellows.    These  bellows  are  (except  where 
steam-power  is  employed)  worked  by  the  same  gang  of 
men,  eight  or  ten  in  number,  who  afterwards  forge  the 
iron  when  hot.    The  bellows,  situated  on  the  opposite 
side  of  the  vertical  wall  to  that  where  the  fire-place  is 
erected,  are  two  in  number,  and  resemble  the  common 
domestic  bellows  rather  than  those  employed  by  the  ge- 
nerality of  smiths,  that  is,  wind  is  forced  out  only  at  the 
downward  pressure  of  the  upper  boards.    A  chain  rises 
from  the  handle  of  these  bellows,  and  is  attached  to  one 
end  of  a  lever  in  such  a  way  as  to  enable  two  or  more 
men,  by  working  the  lever  to  and  fro,  to  set  the  bellows 
in  action.     While  some  of  the  men  are  at  work  at  the 
lever  in  order  to  raise  the  upper  board,  by  which  air 
gains  admission  into  the  bellows,  others  are  standing 
aloft  so  as  to  get  on  the  upper  board  when  it  is  raised, 
and  by  their  weight  to  press  it  down  again :  one  bellows 
is  being  worked  upwards  while  the  other  is  being  pressed 
down,  so  that  the  men  mount  from  one  to  the  otiier  al- 
ternately.   This  rude  mode  of  working  the  bellows  is 
scarcely  worthy  of  the  mechanical  ingenuity  of  the 
present  day,  and  it  is  no  wonder  that  steam-power  has 
been  partially  substituted  for  it.    A  small  hole  lined 
with  iron  penetrates  the  brick  wall  close  to  where  the 
£xe  is  kindled,  and  into  this  hole  the  nozzles  of  both 
pairs  of  bellows  are  introduced,  so  that  the  wind  is  mf 
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pelled  &ecAf  into  the  &e.  If  the  coals  forming  the 
lioHow  oven  become  in  any  place  burnt  throogli  to  the 
erteraal  air,  the  fireman  immecMately  corers  tite  spot  widi 
new  and  damp  coals,  so  as  to  confine  the  heat  entirely  to 
tiie  oentrsl  parts  whidi  immediaiely  smronnd  iJie  metal. 
The  shank  of  the  anchor  is  turned  OTer  seTeral  times 
iHiile  in  the  oven,  in  order  to  beecmie  equaBy  heated  in 
eTcry  part ;  and  when  thorou^ly  heated  through  to  the 
welding  temperature,  it  is  drawn  from  the  OTen,  and  the 
crane  from  whidi  it  has  all  along  been  suspended  is 
moved  round  so  as  to  bring  the  heated  part  over  a  soljkl 
block  of  iron  lying  on  the  ground,  which  serves  as  an 
anvil.  The  men  now  arrange  themselves  in  regular 
order:  one  man,  who  acts  as  fweman,  looks  on  and 
points  with  a  wand  to  the  particular  spot  where  the  blows 
are  to  be  directed ;  one  man  gras^  an  iron  bar  attached 
to  the  remote  end  of  the  shank,  by  which  he  is  enabled 
to  turn  it  round  as  occasion  may  require ;  and  the  other 
men,  generally  either  six  or  dght  in  number,  arrange 
themselves  nearly  in  a  circle,  and  with  hea^y  hammers, 
weighing  sixteen  or  eighteen  pounds  each,  strike  the  red- 
hot  iron.  They  all  strike  in  succession  and  with  the 
greatest  regularity,  and  all  strike  on  the  same  spot,  until 
the  foreman  points  to  a  new  one.  The  hammers  ha^e 
steel  fiioes,  and  are  furnished  with  very  long  handles ; 
tiiey  are  wielded  over  the  head  and  shoulder  at  full  arm's 
length,  and  fall  on  tlie  iron  with  powerful  efiect.  When 
the  iron  has  so  far  lost  its  heat  as  to  be  incapable  of  fur- 
ther welding,  several  iron  pins  are  driven  in  in  a  curioiB 
way.  The  fbreman  takes  a  pin  (a  sort  of  thick  nail 
without  a  head)  in  a  clefi  stick,  and  places  its  point  dose 
to  the  iron,  which,  though  not  hot  enough  for  wdding, 
«s  still  soil  and  yielding :  a  few  powerful  blows  with  the 


faammr  dme  tbe  cold  hard  nail  into  the  soft  and 
yielding  iron :  the  effiact  of  this  is  to  condense,  haides, 
and  secure  the  Yaiion  pieces  q£  iron  together  move 
eflectttftUy. 

When  the  end  of  Ihe  shank  haa  been  thes  welded  to 
tiie  proper  fonn,  it  is  again  pat  into  the  otgb,  which  is 
prepared  to  receive  it,  and  wldch  has  now  a  hole  braken 
through  in  the  opposite  side  to  that  at  which  the  end 
enters.  The  object  of  this  is,  that  die  part  already 
welded  may  be  thrust  out  bejoad  the  reach  oi  the  ^fira^ 
and  another  portion  esposed  to  die  action  of  tiie  heat. 
When  this  portion  haa  atteined  a  welding  heat,  it  is 
removed  from  the  fire  by  tiie  same  means  as  before,  and 
hammered  on  the  anvil  tiD  it  has  assumed  the  prc^Mr 
form  and  proper  degree  of  compactness.  These  aueoaa- 
mve  heatings  and  hammerings  are  continued  until  the 
whole  length  of  the  shank  has  been  thus  treated ;  and 
afiberwards  the  shank  is  hammered  again  to  make  the  sim- 
^ne  smooth  and  even,  and  to  fill  up  any  litde  porea  or 
apertures  whidi  may  exist  in  the  surface,  and  which,  if 
left  unremedied,  might  form  lodgments  fbr  sea- water,  and 
ihus  become  rusted. 

But  powerful  as  is  the  effect  of  the  long  continued 
beating  by  six  or  eight  heavy  hammera,  yet  the  consolid- 
ation is  not  so  completely  efibcted  as  by  means  of  one 
enormous  hammer  or  ram,  called  a  Hercules.  This  nearly 
resembles  the  ram  or  monkey  used  in  pile-driving,  for 
laying  the  foundation  fbr  the  jnens  of  bridges,  &c.  The 
ram  is  a  mass  of  iron  weighing  about  ^to  hundred 
pounds  and  capable  of  slidbg  up  and  down  in  a  kind  of 
groove.  A  strong  rope  is  fixed  to  the  top  of  it»  and  to 
this  rope  are  spliced  the  ends  of  ttx  or  ei^t  others.    As 


imny  men  are  emploTed  as  there  are  ropes,  and  thejr  cod- 
joindy  dnw  op  the  nun  to  the  height  of  seven  or  eight 
iwC,  then  lettbg  it  go,  it  fidls  with  a  powerM  effect  on 
an  anvil  pboed  beneath  it.  This  anvil  is  so  situated  that 
die  heated  end  of  the  shank  may,  by  tnnii^  roond  the 
cnnk  from  whidi  it  is  suspended,  be  brought  imme- 
diately upon  the  anvil.  It  is  considered  tiiat  the  com- 
pantively  few  blows  given  by  this  ram  are  more  effective 
than  the  numeroos  Uows  given  by  six  or  eight  hammos^ 
In  the  government  establishments  where  steam-power  is 
eaqployed,  an  enormous  tilt-hammw,  weighing  sev^ml 
tens,  is  employed  for  this  purpose.  Still  more  recently 
a  tieam-^ammerj  devised  by  Mr.  Nasmyth  and  used 
with  marvelloos  effisct  in  pile-driving,  has  been  suocess- 
ivlly  applied  to  andior-frnging. 

The  shank  has  generally  a  somewhat  circular  or  octa- 
gonal ftnn  given  to  it ;  and  the  two  ends  have  to  be  so 
cnt  as  to  ferm  soar6  or  grooves  for  receiving  the  other 
parts  of  the  anchor.  These  grooves  are  made  by  cuttiii^ 
away  some  of  the  metal  while  still  hot,  with  steel  chisels, 
and  then  perfecting  the  riiape  by  means  of  stamps  or 
punches.  All  this  is  done  with  comparative  ease  while 
the  iron  is  hot  and  yielding. 

This  descripdon  of  the  processes  by  which  the  shank  or 
kng  ihaftof  the  anchor  is  formed,  will  apply  to  most  of 
the  other  parts,  except  that  all  the  latter  are  of  much 
smaller  nae.  The  arms  are  being  made  at  another  forge, 
and  by  a  separate  set  of  men,  while  the  shank  is  forming. 
They  are  shaped  in  the  various  parts  according  to  the 
required  pattern,  and  generally  have  a  curvature  gpiven  to 
them,  though  in  some  instances  they  are  made  quite 
''brtaghL    A  scarfing  or  groove  is  made  at  the  thicker 


AirCHO&>MAUKO.  229 

end,  to  correspond  with  that  at  the  lower  end  of  the 
shank;  and  when  these  two  grooved  ends  have  heen 
lieated  to  the  proper  point,  they  are  laid  together  and 
welded  on  the  anvil.  But  in  some  anchors  the  arm  is  not 
united  to  the  lower  end  of  the  shank  in  this  manner ;  an 
alteration  was  introduced  by  Mr.  Pering,  in  which  the 
lower  end  of  the  shank  is  made  to  bend  romid  to  meet 
the  arms,  so  that  the  transition  fixmi  one  to  the  other  is  a 
curve,  and  not  a  sharp  angle,  at  the  same  time  that  there 
is  no  actual  joint  at  the  spot  separating  the  shank  from 
tiie  arms.  In  Lieutenant  Rodgers's  anchors  nearly  all 
the  parts  are  formed  in  a  manner  peculiar  to  himself,  and 
displaying  great  ingenuity. 

By  whatever  mode  the  arms  are  attached  to  the  shank, 
the  broad  palms  are  fixed  on  separately :  these  palms  are 
sometimes  made  of  sheet-iron  forged  to  the  proper  shape 
and  thickness ;  or  of  several  bars  laid  side  by  side,  and 
forged  into  one  piece,  like  the  bars  of  which  the  shank  is 
made.  The  enormous  ring  by  which  the  anchor  is  sus- 
pended from  its  cable,  is  attached  to  the  upper  end  of  the 
shank,  where  a  hole  is  bored,  or  rather  punched,  for  its 
reception :  this  hole  is  made  by  steel  punches  while  the 
iron  is  hot ;  small  punches  being  used  first,  and  larger 
ones  afterwards.  The  ring  is  made  of  several  small  bars 
welded  together,  drawn  out  into  cylindrical  form,  put 
through  the  eye  or  hole  in  the  shank,  bent  into  the  form 
of  a  ring,  and  the  two  ends  welded  together.  When  the 
whole  of  the  uonwork  of  the  anchor  is  put  together,  it  is 
heated  to  a  lower  temperature  than  before,  and  every  part' 
is  beaten  with  hammers  of  a  rather  smaller  size  than  the 
sledge.  This  hammering  is  continued  until  the  metal 
becomes  black  and  cold ;  the  object  being  to  render  every 
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put  fts  Iwd  and  smootb  at  the  narfaoe  »  possible,  in 
order  1^  better  to  reoft  the  rastoig  eflfect  of  Bea^water. 

The  anchor  18  now  to  be  provided  with  a  stock— 4iuit 
qose  piece  (generally  forsMd  of  wood)  which  is  attMshed 
to  the  nppar  end  of  the  shank,  a  iitde  below  the  xinf;. 
The  ooounoo  form  of  the  atock  is  this: — Two  beams  of 
oak  are  made  to  embrace  the  upper  end  of  the  shank,  and 
aie  firmly  mdted  by  iron  boHs  and  hoops ;  these  beams 
areabont  the  length  of  the  shank,  their  united  thickiiem 
at  the  Buddle  is  about  one4wdfth  of  the  length,  and 
they  t^jMr  off  gndnally  towards  the  two  ends.  The 
stodk  is  kept  in  its  place  on  the  shank  by  means  of  two 
projecting  nuts  or  iron  blocks  placed  above  and  below 
it  The  stock  has  been  of  late  years  frequently  made  of 
iron :  in  thia  instsnoe  it  consisis  of  along  cylindrical  bar, 
about  half  as  thick  as  the  shank  of  the  anchor;  but  in- 
stead of  pasring  round  the  shank,  as  the  wooden  stocks 
do,  it  passes  through  a  hole  bored  in  the  upper  mid  of 
the  shank.  Stodcs  of  this  kind  are  chiefly  usefbl  where 
it  is  defflrsMe  to  take  them  out  of  thdr  pboes  for  the 
convenience  of  stowing  away  the  anchor  on  board  a  ship. 
When  the  stock  is  put  tJurough  the  hole  in  the  shank, 
it  is  secured  there  by  a  kmd  of  linch-pm,  which  holds  it 
securely. 

The  most  recent  and  important  im{W0Tement  in  anchors 
is  that  due  to  Mr.  Potter,  mwhidi  the  main  part  (d  the 
anchor  is  connected  with  the  shaft  by  a  swivd  or  hinge. 


* 

(    281     ) 


r 


CHAPTER  X. 

mas  STEAM-BOATS ',   MABIKJE  ENGHTES  ;  LOCOMOTIVES. 

How  the  labours  of  many  men  led  to  the  gradual  develop- 
ment of  the  idea  that  steam  might  be  brought  to  act  as  a 
moving-power  for  ships,  has  been  the  subject  of  many  ela- 
borate treatises  and  many  bulky  volumes.  When  the 
Marquis  of  Worcester,  in  his  •  Century  of  Inventions/ 
spoke  of  an  invention  by  which  he  could  ^'  make  a  vessel 
of  as  great  burthen  as  the  river  could  bear  to  go  against 
the  stream,  which,  the  more  rapid  it  is,  the  faster  it  shall 
advance,  and  the  moveable  pait  tiiat  works  it  may  be,  by 
one  man,  still  guided  to  take  the  best  advantage  of  the 
stream,  and  yet  to  steer  the  boat  to  any  point  "—it  is  sup- 
posed that  he  alluded  to  some  kind  of  steam-engine ;  but 
we  are  left  wholly  in  tiie  dark  as  to  whether  the  matter 
was  anything  more  than  a  speculative  conjecture  in  his 
own  mind.  Savary  and  Papin  tried  to  bring  steam  to 
bear  upon  navigation ;  and  in  1737  Jonathan  Hulls  pub- 
lished a  pamphlet  in  which  he  explains  a  dtmisy  but 
ingenious  mode  of  constructing  a  steam-boat ;  but  there 
is  no  evidence  that  he  reduced  it  to  practice.  Then  fol- 
lowed Daniel  Bernoulli's  essay  on  the  practicabiHty  of 
propelling  vessels  by  paddle-wheels  urged  by  steam; 
then  a  nmilar  essay  by  Gautier ;  llien  a  proposal,  by  a 
Grenevese  minister,  to  use  propellers  acting  on  the  prin- 
ciple of  the  duck's  foot;  then  various  plans  proposed 
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by  D'Auziron,  Perier,  and  Joaf&oy,  in  France,  and  by 
Rumsey,  Fitch,  and  Evans,  in  America — all  exhibiting 
more  or  leas  ingenuity,  but  fiiiling  either  in  principle  or 
in  pfMticability. 

At  length  we  come  to  the  series  of  proceedings  by 
which  the  two  northern  cities,  Edinburgh  and  Glasgow, 
honourably  distinguished  themselves,  long  before  London 
did  aught  in  the  cause  of  steam-navigation.     In  1787 
Mr.  Miller,  of  Dalswinton  in  Dumfriesshire,  while  de- 
scribing a  contrivance  for  moving  boats,  by  paddles 
worked  by  men  or  hisses,  remarked : — ^^  I  have  reason 
to  believe  that  the  powers  of  the  steem-enffine  may  be 
applied  to  work  the  wheels,  so  as  to  give  them  quicker 
motion,  and  oonsequentiy  to  increase  that  of  the  ship." 
The  idea  b  said  to  have  been  suggested  to  him  by  a 
young  man  in  his  service,  Mr.  James  Taylor;    and 
Miller  obtained  the  aid  of  Mr.  Symington,  a  civil  en- 
gineer of  Edinburgh,  in  working  out  the  idea.     A  small 
engine  was  accordingly  made  at  Edinburgh  by  Mr,  Sym- 
ington, and  sent  in  1788  to  Dalswinton,  where  it  was 
pUoed  on  one  side  of  a  double  pleasure-boat,  the  boiler 
being  on  the  other  side,  and  the  paddle-wheels  in  the 
middle.    The  apparatus  was  tried  in  a  small  lake,  and 
Mr.  Miller  had  the  pleasure  of  seeing  his  litde  bark 
move  along  at  the  rate  of  five  miles  an  hour,  b^ng 
periiaps  the  firet  really  successful  instance  of  the  kind. 
He  then  caused  engines  and  paddles  to  be  fitted  to  one 
of  the  large  boats  on  the  Forth  and  Clyde  Canal ;  and 
towards  the  end  of  the  year  1789  many  short  trips  of 
an  experimental  character  vrere  made  with  this  boat, 
a  speed  of  ax  or  seven  miles  an  hour  being  attained, 
^or  some  reason  or  other  Mr.  Miller  ceased  to  pay 
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any  further  attention  to  the  matter ;  but  the  success  of 
his  attempts  drew  attention  more  prominently  to  the 
subject. 

From  1789  to  1812  the  experiments  made  in  England 
and  Scotland  in  furtherance  of  steam-navigation  were  not 
attended  by  any  marked  results.  Earl  Stanhope  con- 
structed a  vessel  with  duck-foot  paddles,  which,  however, 
did  not  travel  fiister  than  three  miles  an  hour.  Mr.  Sym- 
ington made  a  steam-tugboat  for  the  Forth  and  Clyde 
Canal,  which  he  was  afterwards  obliged  to  abandon,  be- 
cause the  Company— correctly  or  incorrectly —  supposed 
the  motion  of  the  paddles  would  injure  the  banks  of  the 
canal.  In  1806,  Mr.  Fulton,  of  America,  after  making 
some  experiments  in  France,  procured  all  the  practical 
information  which  Symington,  Miller,  and  others  could 
give  him  in  Scotland,  and  succeeded  after  a  time  in  run- 
ning a  steam-boat  on  the  river  Hudson,  in  America,  from. 
New  York  to  Albany :  being  the  first  instance  of  a  steam- 
boat commercially  used  as  a  passage-boat,  the  preceding 
attempts  in  Scotland  having  been  rather  experimental  thaa 
commercially  practical. 

It  appears  that  Mr.  Henry  Bell,  whose  name  is  asso* 
ciated  with  the  rise  of  steam-navigation  on  the  Clyde, 
had  been  instrumental  in  procuring  for  Fulton  various 
items  of  information  from  Mr.  Miller ;  and  in  a  short 
paper  which  he  contributed  to  the  *  Caledonian  Mercury/ 
in  1816,  afler  alluding  to  a  letter  which  he  had  written 
on  the  matter,  he  uses  this  remarkable  expression: — 
*^  This  letter  led  me  to  think  of  the  absurdity  of  writing 
my  opinion  to  other  countries,  and  not  patting  it  in  prac- 
tice myself  in  my  own  country ;  and  from  these  consider- 
ations I  was  roused  to  set  on  foot  a  steam-boat."    He 
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made  raanj  attempts  with  partial  soocess,  and  at  lengA 
prodaced  the  litde  steam-hoet  ''  Comet/'  which  will 
always  be  remembered  in  connection  with  this  sabyecty 
as  the  first  steam-boat  made  in  Eorope  whidi  saooes^ili  j- 
l^ied  as  a  passage-boat    It  was  built  by  Messrs.  Wood, 
of  Fort-Glasgow,  on  the  Clyde.    It  was  only  forty  feet 
hi  length  of  ked,  with  about  ten  feet  beam ;  its  tonnage 
was  about  twentj-fire  tons,  and  it  was  woii^ed  by  a 
little  engine  of  thxee-horse  power.    The  Comet  plied 
on  &e  Frith  of  Forth,  between  Grangemoath  and  Leith, 
a  distance  of  twenty-seven  miles,  whidi  it  was  accos^ 
tomed  to  do,  in  ordinary  weather,  in  about  three  hours  and 
a  half.  The  little  steamer  was  at  length  lost  on  the  Doors 
of  Dorrismore ;  but  the  tiny  en^e  was  reeoTered,  mid 
has  since  been  carefully  preserved  by  one  of  the  engi- 
neering firms  of  Glasgow.  When  ihe  British  Associatioa 
held  its  meeting  in  Glasgow  in  1840,  two  relics  were 
exhibited-  in  the  model-room  which  excited  much  atten- 
tion from  those  who  watch  the  mighty  progress  of  steam- 
power:  viz.  the  small  and  rudely  constructed  steam- 
engine  on  which  James  Watt  made  many  of  his  experi- 
mental researches  (and  wluch  is  preserved  in  one  of  the 
rooms  at  the  Hunterian  Museum  in  Glasgow  University} ; 
and  the  small  en^ne  which  Henry  Bell  had  used  in  the 
Comet  steam-boat. 

It  was  in   1813  that  the   Comet  efibctuaOy  solved 

the  problem  of  steam-navigation  on  British  rivers ;  and 

from  that  time  the  tide  of  enterprise  set  in  strongly  in 

that  direction.     In  March,  1815,  Mr.  John  Thomson 

started  the  "  EBzabeth,*'  a  steamer  fi%-eight  feet  m 

length  and  of  eight-horse  power ;  and  numerous  other 

•teamen  rapidly  followed,  prmdpally  on  the  Clyde  and 
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the  Fortfa ;  Glasgow,  Greenock,  and  Port-Glasgow  bei 
coming  by  degrees  the  scene  of  most  extensive  arrange- 
ments both  as  respects  the  ressels  themselves  and  the 
engines  whereby  they  were  propelled. 

Iron  8team*boats  hare  been  one  of  the  most  marked 
objecti  of  improvement  in  steam-navigation ;  and  the 
builders  in  the  Clyde  and  in  the  Thames  have  not  been 
slow  to  follow  tbe  «s:ample  set  to  them  in  this  matter  by 
(we  believe)  the  Liverpool  bnilders.  The  chief  points 
of  diflbrence  between  iron  steam-boat  building  and  the 
building  of  a  common  wooden  vessel,  are  as  follow : — 
In  tiie  constmctiott  of  a  timber-built  ship,  as  before  ex- 
pUdned,  the  keel,  the  ribs  or  timbers,  the  stem  and  stem« 
post,  and  the  planking,  constitute  the  main  pieces 
which  give  shape  and  stability  to  the  hull  of  a  ship. 
Now  in  an  iron  steam-boat  all  lliese  parts  are  made  oi 
iron;  and  the  appearance  of  an  iron  steam-boat  yard 
consequently  dififers  much  from  such  a  one  as  was  for- 
meriy  described.  There  are  no  huge  trunks  of  oak  lying 
in  heaps  in  the  yard ;  no  <  converting '  sheds,  where  the 
bnnness  of  sawing  and  shaping  the  timbers  is  carried  on ; 
no  '  steaming-tank '  for  steaming  the  planks  preparatory 
to  bending  round  the  coatom*  of  the  ship ;  no  trenail- 
cotters,  no  oakum-^inners.  But  instead  of  these  there 
are  workers  in  iron,  with  their  forges,  their  powerful 
punching-engines,  their  enormous  cutting-machines, 
which  will  sever  a  bar  of  iron  as  if  it  were  a  piece  of 
ribbon,  their  anvSs,  their  hammers,  their  rivet-furnaces ; 
while  around  are  lying  i^eets  of  iron  from  the  rolling- 
mill,  and  h&n  frcm  the  drawing-mill,  with  guide-pieces 
Ibr  bending  them  to  the  reqoired  form.  We  have  iron 
ben  instead  of  timbers,  sheet-iron  instead  of  planks, 
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rirett  instead  of  treDails,  forges  instead  of  sawpits,  and 
iron  scraps  instead  of  chips  of  wood. 

There  must  be  a  ship-dnftsman  for  an  iron  ship 
as  well  as  for  a  wooden  one,  and  he  lajs  down  the 
draft  of  a  ship  nearly  in  the  same  manner.  He 
selects  a  large  fiat  surface  of  flooring,  and  on  this  he 
dialks  a  series  of  lines  destined  to  show  the  exact  size 
and  shape  of  the  various  *  ribs '  of  the  ship ;  and  it  is 
here  that  anjr  improvement  suggested  in  the  form  of 
the  vessel's  hull  must  show  itself,  preparatory  to  the 
mechanical  operations  of  the  ship-builder.  The  process 
is  not  so  complex  for  an  iron  ship  as  for  a  wooden  one ; 
«nce  the  draftsman,  in  the  latter  case,  has  to  indicate 
not  only  the  height  and  curvature  of  the  various  timbers 
which  constitute  the  framing,  but  also  the  '  scantling '  or 
'breadth  and  thickness  of  every  individual  piece  at  every 
part  of  its  length.  In  iron  vessels  this  trouble  is  saved, 
since  the  contour  or  cross-section  of  every  rib  is  given  to 
it  while  yet  in  the  state  of  an  iron  bar.  In  building 
wooden  ships  a  large  number  of  '  mould-boards '  or  thin 
pieces  of  wood  are  prepared,  in  exact  conformity  with 
the  chalk-lines  on  the  mould-floor,  as  guides  to  the  saw- 
yers in  cutting  the  timbers :  but  for  iron  ships  thin  rods 
4)nly  are  necessary,  sufficiently  Arm  to  ^ve  the  cur^-ature 
to  the  several  ribs. 

The  keel  is  laid  down  in  a  slightiy  declining  position 
from  stem  to  stem,  as  in  wooden  vessels,  for  the  facility 
of  launching ;  and,  like  it,  is  generally  formed  of  several 
pieces  fastened  end  to  end.  But  these  pieces  are  of  uon 
instead  of  wood,  and  are  of  much  smaller  *  scantling.' 
An  iron  keel  six  inches  deep  by  three  wide  will  safllce 
for  a  vessel  of  one  thousand  tons  burthen  1  The  various 
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peees  of  which  it  is  formed  are  beyelled  off  at  each  end, 
so  that  each  one  may  furnish  a  recess  for  receiving  the 
other ;  and  the  two  are  listened  by  iron  bolts  or  rirets 
driven  into  holes  bored  for  the  porpose.  The  keel, 
standing  up  on  one  edge,  exhibits  a  range  of  holes  from 
end  to  end ;  and  these  are  intended  for  the  reception  of 
the  rivets  which  are  to  bind  the  keel,  the  ribs,  and  the 
*  skin '  of  the  vessel  tf^ther.  The  pieces  of  iron  which 
form  the  st«n  and  stempost  are  bent  to  the  required 
form  before  being  brought  to  the  yard,  and  are  then 
riveted  to  the  ends  of  the  keel :  for  it  may  be  obsen^ed 
generally  that  rivets  form  the  almost  universal  mode  of 
fastening  in  an  iron  boat.       , 

Perhaps  nothing  in  the  appearance  of  the  skeleton  of 
an  iron  vessel  strikes  a  stranger  as  being  more  remaric- 
Me  than  the  extreme  slightness  of  the  ribs,  compared 
with  the  bulky  timbers  of  a  wooden  vessel.  Their  cross- 
section  is  neither  quadrangular  nor  circular,  but  may  be 
described  as  exhibiting  a  square  from  which  a  quadrant 
has  been  removed  at  one  comer.  A  bar  measuring  three 
inches  on  each  of  the  two  sides,  by  three-quarters  of  an 
inch  in  thickness,  will  constitute  the  rib  for  an  iron 
vessel  of  considerable  dimensions.  The  form  thus  given 
seems  to  be  intended  to  afford  facilities  for  boring  holes 
for  the  reception  of  the  numerous  rivets  by  which  the 
ribs  are  fastened  to  the  other  parts  of  the  vessel.  The 
iron  is  brought  to  the  exact  form  in  the  rolling-milly 
where  it  passes  between  two  rollers  so  grooved  as  to  give 
the  cross-section  required.  When  it  is  about  to  be 
wrought  mto  the  fonn  for  the  ribs  of  a  ship,  it  is  cut  to 
the  proper  lengths,  heated  in  fires  or  furnaces  close  to 
the  place  of  working,  and  bent  round  to  the  required 
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mmtan  « tnviliK;  Ae  eiin«i  sods  bofiora  alloded  to 
■erriiig  at  gnidos  to  the  attwniwt.of  Ike  proper  corva- 
tum.  Tkew  pieon^  when  fimed  to  ibe  denrad  siiape, 
an  canied  to  the  biul<UBg-tlq>»  ml  tlMW  riteted  to  tfte 
kael»  at  diibnioea  of  fimn  twAro  to  dghteea  nwihco 

The«beet-inMi  wUeh  fonat  the phakiB^  or  ^akin '  of 
the  vcMcl  ia  a  mock  aore  manageable  material  than  the 
atoot  oakea  planks  eiapbjed  ki  biiiklmg  wooden  skips. 
Itiamlled  mto dieeli at  the m^,  of  aiiek  tkidcness  as 
may  be  dcaued^  and  eat  to  ike  requisite  lei^tii  and 
wldtk  bj  the  powadol  shean  which  are  used  in  nKMt 
iron  and  engineering  works.  The  sheets  are  ikea 
brought  by  hamaieriBg  to  Ike  proper  eorfatara  for  bend- 
ing round  the  extarior  of  tke  Tenel,  a  guide  or  gaiige 
being  empleyed  to  oegalato  and  detanaina  the  degiee 
of  curvature.  Tkej  are  tken  fastened  to  tke  ribs  and  to 
tbe  keel  liy  meaas  of  riyets^the  nuaiber  of  these  fasten- 
iaga  bmng  extvenafy  laiga. 

When  the  keal,  the.  ateni  and  stonpost,  Ike  ribB, 
and  the  dieet-covering  are  ail  put  tegether,  the  diatin- 
guishiog  diaraeteiistics  of  an  iron  ahip  are  nearly  at  aa 
end;  for  the  nterior  and  iq>per  fittings  bear  a  prettj 
dose  analogy  whether  tke  vessd  be  of  iron  or  of  wood. 
Bar-iroa  lor  the  ribs,  dieet-ir on  for  tke  eoirering,  and 
bar  and  cast-iron  pieeea  for  the  beams  and  a  few  odier 
parts,  oonstituto  the  metallic  skeletan  wkioh  is  afker- 
wards  to  be  decked  out  wi&  tke  fiaiAlng  appendages 
The  followiag  deseri|»tion  of  tknakfon  stoamen,  mal^ 
h^  the  same  fiim  at  ike  aame  tone,  will  ifiastrato  tke 
peculiarities  of  this  art.  One  ww  on  the  buikUng^sfip, 
ike  keel  laid  doaoi^  the  stem  nd  stempost  erected  at 
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^  the  ends,  and  about  one^uJI  of  ilie  nbi  set  up,  eoostitating 
3  a  skeletoQ  wfaose  ligktaeas  omtemted  strikhigljr  with  the 
I  heaviness  neoeiBarily  involTtd  in  the  fiume^keleioii  of  a 
,  wood-bdlt  Teasel.  Another  was  a  yety  small  sailings 
I  vessel,  -whose  pragresB  illustrated  tfae  extraordlnaiy 
rapidit  J  with  which  iron  Tessela  can  now  be  eonstrueted ; 
the  keel  had  been  laid  down  about  a  fortnight,  and  the 
vessel  was  ezpeotad  to  be  in  aaating  order  in  anotiier 
week ;  workmen  being  engaged  on  it  as  thidcly  as  they 
could  pi  J  togedier.  The  third  war  a  fine  steamer,  whidi 
had  left  ike  bmlding-yard,  and  was  being  supplied  with 
the  on^nes  and  madiinezy.  It  was  a  vessel  of  seven 
hundred  tons  burthen,  and  three  hundred  horses-power ; 
it  was  about  two  hundred  feet  long,  hy  twenty-^seven 
^  beam '  or  width,  and  had  paddle-wheeb  twenty-siz  feet 
in  diameter.  Most  of  the  rougher  portions  of  the  work 
were  completed ;  and  peinto's,  gilders,  cabinet-makers, 
&c.  were  fitting  up  the  interior  in  a  splendid  manner. 
This,  like  the  other  two,  had  keel,  ribs,  beams,  exterior 
coating,  &c.  of  iron,  and  was  an  elegant  spedsMn  of  this 
most  remaikable  oonstnictivo  art. 

The  manufacture  of  marine  steeitt-engines,  like  that;  of 
iron  steam-boatB,  is  largely  carried  on  in  the  Clyde.  In 
the  '  Gazetteer  of  Scotland,'  the  celebrated  engine^-woiks 
of  Napier  at  Gksgow  are  described  as  having  **  supplied 
the  engines  of  the  British  Qneen ;  and  in  the  coarse 
of  one  year,  ending  in  October,  1840,  he  supplied  six 
first-rate  steam-«hips  with  iheir  engines,  viz.  two  frigates 
and  four  Transathmtie  liners.  The  first  two  were  the 
Vesuvius  and  Stromboli,  which  took  up  a  worthy 
podtion  at  the  siege  and  captore  of  St.  Jean  d'Acre,  on 
4th  November,  1B40;  and  the  latter  four  were  the  Bri- 
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taimia,  Arcadia,  Caledonia,  and  Colombia,  now  employed 
in  ctnTing  &e  mails  between  Lirerpool  and  Hali&x  and 
Boabm,  North  America.    These  liners  were  all  built  in 
tiie  Clyde,  are  each  of  one  thousand  two  hundred  tons 
burtiien,  and  propelled  by  en^es  of  four  hundred  and 
forty  horH^*power."    Since  then,  the  East  India  steamers 
if  Zenobia,  and  Victoria  have  also  been  provided 
their  engines  from  the  same  worics.     In  short,  the 
firms  wluch  are  now  engaged  at  Glasgow  in  marine- 
engineering  works,  including  the  names  of  Napier,  of 
Crug,  and  of  Todd  and  Macgregor,  hare  most  amply 
taken  their  share  in  the  recent  advancement  of  steam- 
navigation. 

To  describe  all  the  separate  pieces  of  a  marine  en^ne, 
how  they  are  made,  and  how  put  together,  would  be 
about  as  practicable  and  as  interesting  as  to  describe  all 
the  minote  peoes  of  a  watch ;  both  would  require 
thorough  practical  knowledge  in  the  writer,  and  in- 
domitable patience  in  the  reader.  But  an  idea  of  the 
general  mann&cturing  arrangements  involred  would  tax 
ndther  the  one  nor  the  other  so  highly ;  and  this  we 
will  endeavour  to  conrey. 

In  the  first  place  the  metal  which  is  to  be  wrought 
up  into  a  marine  engine  (and  into  other  engines  like- 
wise) reaches  the  factory  mostly  in  one  of  three  states — 
rough  metal  for  castings,  bar-metal  for  shafts  and  other 
stout  purposes,  and  sheet-metal  for  extensive  surfaces. 
We  here  speak  of  iron,  as  being  the  metal  incalculably 
more  used  than  any  other  for  such  works ;  and  we  there- 
fore expect  to  find,  in  a  large  engine-factory,  the  me- 
chanical arrangements  necessary  for  working  up  iron 
in  these  three  etsites.     We  shall  perhaps  find  this  sub- 
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division  as  well  fitted  as  any  for  the  popular  sketch  we 
have  in  view.  The  buildings  incident  to  such  a  manu- 
&cture  comprise  a  casting-house  or  foundry,  a  boiler- 
house  for  making  sheet-copper  and  iron  boilers,  a  smithy 
for  working  up  coarse  metal,  and  engineering-shops  for 
making  delicate  parts  of  the  machinery. 

Let  us  next  notice  a  little  closely  a  few  of  the  opera- 
tions here  indicated.    We  may  begin  with  the  boiler. 
^     This  very  important  part  of  a  steam-engine,  when  it  is 
^     considered  that  water  and  high-pressure  steam  have  to 
^     be  contained  in  it,  may  well  be  supposed  to  require  care- 
^     ful  manufacture.     So  far  as  the  practical  constraction 
goes,  however,  and  without  reference  to  the  choice  of 
^    form,  the  operations  are  somewhat  as  follow : — Whether 
'^     the  boiler  be  of  copper  or  of  iron  (copper  being  the  most 
^'     durable,  but  iron  the  most  frequently  used,  probably  on 
^    account  of  its  greater  cheapness),  the  sheets  are  chosen 
^f    of  such  thickness  as  is  deemed  necessary  to  give  the 
^^    strength  required,^nd  is  cut  to  such  sizes  as  will,  when 
^^    bent  into  the  curved  shape,  form  the  boiler.    Sometimes 
vft^     cast-iron-plate  boilers  are  used ;  but  sheet-metal  is  much 
more  prevalent.     Every  sheet  or  piece  being  attached 
f0    to  the  adjoining  one  by  rivets,  the  piercing  of  the  holes 
10^     for  these  rivets  is  one  of  the  preliminary  operations  in . 
i/i0    boiler-making.     The  punching-machines  employed  in 
)d^     engineering  differ  a  litde  in  their. construction,  but  they 
saifif     are  always  so  strongly  made,  and  urged  by  so  great  a 
i&atf    power,  as  to  pierce  through  metal  with  the  greatest  ease. 
fe^    The  punch  employed  of  course  varies  in  size  according 
^t    to  the  hole  to  be  pierced ;  but  whatever  be  its  size,  the 
gp  t    sheet  of  metal  is  placed  beneath  it,  adjusted  accurately, 
tldf  ^    %nd  then  pierced  through,  the  small  piece  of  metal  falling 


lafeD  m  noeptede  beaetth.    The  plate  or  sheet  is  sfaifled 
6D  •  few  indiei  at  a  time,  and  pierced  in  the  same  wajr, 
until  the  whole  outer  edge  of  the  metal  is  pierced.    In 
moat  ifiilanfwiii  the  caAtkig-enghie  azid  the  ponctin^ 
ongine  are  distinct  and  aepatate ;  but  thene  is  sometima 
a  double  madune  oomjniaing  both  of  tiiese  parts :  a  pon- 
denmi  opper  bar  has  a  poach  at  one  end  and  a  kind  of 
^blade  at  the  other,  which,  through  the  viln^toiy 
of  dm  bar,  are  brought  alternately  into  action. 
All  the  pieroed  plates  for  a  bodler  require  a  certain 
modifiration  of  sor&oe  to  adapt  them  to  the  curvature 
of  the  boUar.    This  is  e£fected  bj  hammering  on  an 
mmkj  a  gaage  or  pattern  being  applied  from  time  to 
tiom  to  determine  Ae  character  and  amount  of  curvature. 
Thia  bmng  e£focted,  the  sheets  are  then  &stened  together 
bj  riveting ;  and  this  ia  in  every  respect  a  remarkal^ 
proeem.    By  the  side  of  the  boiier-raaker  is  a  aaaall 
portable  forge,  expressly  islended  for  heating  the  rivets. 
These  rivets  are  short  thidL  pieces  of  rod-4ron   with 
dmnsy  heads;  and  before  being  nsed  tiieyare  healed 
to  a  red  or  almoet  a  white  heat.    The  two  edges  which 
are  to  be-  riveted  being  lapped  one  over  another,  and 
holes  penetrating  both  of  them,  a  red-hot  rivet  is  pot 
into  each  hde,  and  beaten  with  a  powerful  hammer  until 
qmte  hard,  by  which  time  the  head  has  become  beaten 
down  to  a  conical  &arm,    A  man  holds  a  hammer  against 
the  other  side  or  end  of  the  rivet,  to  afiwd  a  sufficient 
resiatanoe  to  the  blows;  and  he  in  his  torn  hammers 
down  the  inner  end  of  the  rivet.   The  overlapping  edges 
of  the  8faeet-cq>per  are  thus  pressed  together,  not  only 
by  the  beating  which  the  rivet  has  reodved,  but  also  by 
the  contraction  which  it  undergoes  by  cooling.     Every 
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rivet  in  eveiy  joint  at  «very  part  of  the  boiler  is  treated 
^uooessively  in  tiae  same  way;  and  thus  arises  the  din 
aod  clatter  aLways  iiicident  to  beiier-makiiig.  Funnels 
lor  8tean*bciat8,  asd  all  large  veaseb  made  of  sheet^iron 
or  coppa*y  are  put  iogcftfaer  ranch  in  the  same  manner  as 
boiiers. 

The  steam-engine  operationa  connected  with  casting 

ape  very  dmilar  in  their  routine  to  other  kinds  of  casting. 

The  bed-plates,  which  go  entirely  mider  the  engine  of  a 

steai»^boat,  the  t^linders,  the  pstons,  the  beams,  and 

yarious  olher  parts,  are  cast  in  sand  in  the  first  instance^ 

^    and  then  woriced  up  to  a  smootli  and  polished  surface. 

la  the  case  of  a  cylinder,  where  both  the  outer  and 

inner  sorlaoes  are  to  be  regular  and  uniform,  a  brick  core 

^    or  mould  is  built  up,  in  the  manner  of  those  used  in 

^    fiNmding  church  faeUs ;  and  an  outer  casing  being  also 

^    fonned,  the  vacancy  between  the  two  forms  a  receptacle 

'^   for  die  melted  metal  wMch  is  to  comrtitute  the  cylinder. 

^     AH  the  cylinders  for  steam-engines,  some  of  which  exe 

'     of  sodi  vast  dimensions,  are  made  in  this  manner.    The 

^  bed-pktes  for  marine  engines  are  among  the  most  pon- 

^^   derous  specimens  of  casting.    Some  are  thhly  or  Ibrty 

^^    tons  in  weight,  and  cast  at  one  time  in  one  mould. 

^^    These  bed-plates  censiat  not  merely  of  a  stout  plato  to  go 

^'   entirelybeneath  the  engine,  but  also  of  the  large  vessel 

^'    in  which  the  steam  is  condensed,  both  being  oast  in  one 

(ff   piece.    The  formation  of  the  mould  for  these  large 

1^   pieces,  the  meltizig  of  thirty  tons  of  iron  in  one  fumaoe, 

|0^  and  the  casting  of  this  metal  wkhoot  the  intervention  of 

isil^   air-bubbles  or  imparities,  are  among  the  most  important 

,iKt'   operations  of  these  establishments. 

iiif       The  forged  and  cast  masses  of  iron,  whether  forsfaaflfi 

J 
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wlieels,  cnnks,  i^jdinden,  or  any  other  portions  of  an 
enginey  all  require  more  or  less  finishing  and  adjustment 
when  they  leave  the  forge  and  the  casting-pit ;  and  these 
finUhiny  operations  constitute  the  most  extensive  part  of 
the  arrangements  in  an  engine-factory.    The  processes 
are  cairied  on  in  seTeral  floors  of  a  large  building,  and 
involre  the  use  of  several  distinct  classes  of  woridng 
apparatus.    One  of  these,  for  example,  is  that  for  boring 
cylinders.    This  does  not  consist,  as  the  name  aeons  to 
imply,  in  boring  a  cavify  through  a  solid  {nece  of  metal, 
but  in  giving  a  perfectly  circular  form  and  smooth  surfaoe 
to  that  whidi  has  already  been  formed  by  casting.     The 
notion  of  a  piston  in  a  qrlinder,  to  be  smooth  and  air- 
tight, requires  that  the  internal  surfaoe  of  the  cylinder 
should  be  rigorously  true ;  and  as  this  exactitude' cannot 
be  produced  by  casting,  it  is  attained  by  subsequent 
boring.    The  cylinder  is  placed  horiamtally,  and  the 
boring-instrument  consists  of  a  cutting  edge  or  tool  whidi 
revolves  in  contact  with  the  inner  surftce  of  the  cylinder. 
Some  boring-machines,  such  as  that  represented  in  the 
annexed  cut,  are  employed  for  furnishing  smaller  circu- 
lar apertures,  and  do  not  difier  much  in  appearance  from 
drilling-machines. 

The  planing-machines  employed  in  such  factories  are 
intended  to  produce  the  same  efiect  upon  a  flat  surface 
as  the  boring-machines  upon  a  cylindrical  surfiioe.  Sup- 
posing a  piece  of  metal  to  be  cast  as  flat  as  possible^  but 
not  so  level  and  smooth  as  the  object  reqmres,  it  is 
fiaced  horisontaUy,  and  the  plamng^-machine  passed  to 
and  fro  over  it  There  is  not  to  diis  machine  a  plane- 
iron  fixed  into  a  box,  as  for  woodwork,  but  a  stout, 
strong,  hard  piece  of  steol^  having  one  edge  sufficiently 


keen  to  cut  vny  the  turjicB  over  which  it  panes,  and  on 
which  it  itrcmgl  J  ^tttea.  The  beauty  of  these  machines 
coDiiBts  in  the  nice  adjmtment  bj  which  the  motion  of 
the  catting  edge  u  kept  ia  one  uniform  hmiiontal  plane, 
so  M  to  impart  perfect  flatness  end  Mnoothneea  to  the 
jdate  benealh. 

Lathea  are  a  kind  of  working  apparatus  reiy  exten* 
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avely  used  in  radi  establishmentB.  All  riiafts  wluch 
liATe  been  forged,  and  all  smaller  pieces  of  metal  whidi 
ha?e  been  foiged  or  cast,  and  whose  contour  is  drciilar, 
•re  submitted  to  the  action  of  the  lathe  as  a  means  of 
obtaining  perfect  drcularity  of  form.  The  catting  toois 
are  fonned  of  veiy  hard  steel,  and  are  applied  to  tbe 
sorftoe  of  &e  metal  reiy  much  in  the  same  way  as  a 
wood-turner  uses  his  chisels  and  gouges.  Large  wheds, 
in  order  to  undergo  the  process  of  turning  after  casting, 
frequently  require  that  a  hole  should  be  left  in  the  floor 
of  die  shop  to  admit  part  of  the  diameter,  as  they  would 
eUe  be  almost  unmanageable. 

Screw-cutting  machines  form  another  important  cfa» 
of  working  apparatus,  since  the  screws  for  a  steam-engine, 
as  for  any  other  delicate  piece  of  mechanism,  require 
much  accuracy  of  adjustment.  These  machines  some- 
what resemble  lathes,  in  so  far  as  there  is  a  cutting 
edge  applied  to  a  revolving  bar  of  metal ;  but  the  dis- 
tinguishing feature  is  this,  that  while  the  bar  whidi 
forms  the  shaft  of  the  screw  rotates,  the  tool  which  cuti 
the  thread  of  the  screw  travels  onward  from  end  to  end, 
and  the  rdative  velocities  of  these  two  movements  deter- 
mine the  obliquity  of  the  thread  or  worm. 

Other  tools  and  machines  in  great  variety  are  required. 
Pierdng-engines,  for  maldng  holes  through  aheeta  and 
thin  plates— drilling-machines,  for  similariy  pierang 
thicker  phites — anvils,  files,  and  a  host  of  others,  help  to 
fill  up  the  measure  of  an  engineer's  woiting  apparatus. 
A  steam-engine  is  not  <<one  and  undivided;"  it  is  a 
thing  of  many  parts,  each  of  which  requires  aoeurate 
shaping,  smoothing,  and  adjusting,  before  it  is  brought 
Jnto  connecfioa  with  the  rest    But  though  the  pieov 
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thus  prepared  are  exceedingly  numerous,  the  arrange- 
ments incident  to  their  preparation  have  been  pretty 
nearly  comprised  in  those  already  glanced  at — the  mak- 
ing of  patterns,  gauges,  and  moulds ;  the  casting-pit  and 
its  appendages ;  the  forge  and  its  swarthy  attendants ;  the 
piercing  and  drilling  machines;  the  cutting-machines; 
the  apparatus  and  arrangements  for  riveting ;  the  boring- 
machines;  the  lathes  and  screw-cutting  machines;  the 
planing-machines ;  the  hammer,  the  file,  the  anvil — 
these  are  the  agencies,  directed  by  manual  dexterity  or 
muscular  strength,  or  both,  by  which  the  mighty  steam- 
engine  is  built  up,  and  its  various  parts  made  to  combine 
one  with  another. 

While  speaking  of  the  Steam-engine  in  connection  with 
Ships,  it  may  not  be  amiss  to  add  a  few  words  concerning 
the  same  mighty  agent  in  connection  with  Railways. 

When  Mr.  Greorge  Stephenson  was  examined  before 
the  Committee  of  the  House  of  Commons,  on  the  Liver- 
pool and  Manchester  Railway  Bill,  in  1825,  his  evidence 
was  such  as  would  excite  as  much  surprise  now  as  it  did 
then ;  but  irom  a  very  different  reason :  his  examiners 
then  marvelled  at  his  boldness  of  prediction ;  while  we 
at  the  present  day  should  be  much  more  disposed  to 
wonder  at  his  timidity.  He  was  asked  whether  the 
locomotive  could  travel  safely  at  the  rate  of  five  or  nx 
miles  per  hour ;  and  in  answer  he  stated,  that  he  thought 
even  double  that  rate  might  be  attained.  He  also  stated 
that  he  proposed  to  travel  at  the  rate  of  eight  miles  per 
hour  with  a  burden  of  twenty  tons,  and  four  miles  an 
hour  with  forty  tons : — statements  which  were  laughed 
at  by  some  parties,  and  positively  disbelieved  by  others. 

What  a  change  has  the  intervening  period  of  nineteen 

m2 
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jmn  efibeted  I  How  cruelly  do  third-daas  passengen 
noir  think  themselTes  uaed  if  they  are  whirled  along  at 
odEy  fifteen  or  twenty  miles  an  hour;  and  how  many 
*<  Letters  to  the  Editor "  of  some  one  or  other  of  the 
Journals  are  there,  urgmg  that  nothing  but  a  competing 
Ime  will  cure  the  barbarous  slowness  of  Railway  Direc- 
tors !  Those  rulway  tnuns  which  used  to  eflfect  twenty 
miles  witlun  the  hour  now  accomplish  twenty-five  or 
thirty ;  the  fifty  miles  between  London  and  Brighton 
are  now  accomfdished  by  some  of  the  trains  in  an  hour 
and  a  half;  the  express  trains  on  the  Birmingham  line 
will  cover  forty  miles  in  the  hour ;  and  on  the  Great 
Western,  still  more  I  And  yet  with  all  this,  the  atmo- 
spheric principle  of  traction  is  put  forth  as  a  formidable 
antagonbt,  on  the  ground  (among  others)  that  it  will  be 
quicker  than  the  locomotive  system  1  The  truth  is,  we 
are  travelling  so  quickly  that  we  have  not  time  to  lod^ 
behind  us  to  see  how  great  is  the  path  of  improvement 
over  which  we  have  passed  in  the  last  twenty  years. 

A  locomotive  factory,  such  as  that  of  Messrs.  Stephen- 
son at  Newcastle,  is  like  all  other  engineering  &ctories 
in  its  general  features,  having  open  yards  surrounded  by 
buildings,  and  having  in  those  buildings  numerous  work- 
shops devoted  to  the  several  departments  of  the  manu- 
fiicture.     The  parts  of  a   locomotive    engine   are  so 
numerous,  and  so  di&rent  in  thdr  form  and  materiak ; 
the  introduction  of  new  improvements  in  every  part  is 
so  rapid ;  and  the  mutual  adjustment  and  fitness  of  one 
part  to  another  so  necessary,  that  an  engine-fectoiy  com- 
prises within  itself  many  different  factories  or  brsnches 
of  manufacture,  all  bearing  on  one  point.     There  are, 
however,  certain  broad  distinctions  which  serve  to  in- 
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dicate  the  general  character  of  the  operations.    First, 
there  is  the  rough  material,  iron,  steel,  copper,  or  brass, 
in  the  form  of  sheets,  bars,  and  rods ;  and  then  imple- 
ments and  processes  whereby  these  are  wrought  up  into 
usable   form,    such    as  'those  connected  with  rolling, 
drawing,   casting,  boring,    turning,  planing,    drilling, 
catting,  filing,  polishing,  and  other  mechanical  opera- 
tions.    However  yaried  may  be  the  appearance  of  the 
engines  produced  at  such  factories,  yet  it  is  by  modi- 
fications of  the  processes  here  enumerated  that  they  are 
all  produced,  the  skill  of  the  workmen  adapting  the 
practical  details  to  the  purpose  to  which  the  engine  is 
to  be  applied. 

It  is  impossible  to  look  at  the  locomotives  when  in 
progress — some  nearly  in  a  finished  state,  others  in  various 
stages  of  preparation,  and  all  collectively  employing  the 
services  of  several  hundred  workmen — without  thinking 
of  the  steady  but  incessant  steps  by  which  the  present 
state  of  ezcellence^has  been  attained  in  this  department 
of  manufacture.  It  may  be  interesting  to  glance  rapidly 
at  a  few  features  in  this  movement,  and  to  see  what  a 
locomotive  at  the  present  day  really  is. 

About  forty  years  ago,  Mr.  Trevethick,  a  mining  en- 
gineer, constructed  the  first  locomotive  engine,  and 
applied  it  successfully  to  the  traction  of  coal  and  ore  at 
Merthyr  Tydvil  in  Wales.  The  idea  was  to  apply  it 
to  common  roads ;  but  this  was  given  up,  and  its  use  was 
confined  to  the  tramways  at  the  iron  and  coal  works. 
In  the  very  first  trial  it  drew  several  carriages,  contain- 
ing ten  tons  of  iron,  the  distance  being  nine  miles,  and 
the  rate  of  travelling  ^ve  miles  an  hour.  When  it 
became  proposed  to  extend  this  system  to  other  railways, 

m3 
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A  curious  imaginary  difficulty  started :  an  objection  was 
ndasd  in  theory,  which  has  not  been  found  to  be  opera- 
tive  in  practice.    It  was  supposed  that  &e  amount  of 
adhesion  between  the  wheels  and  the  rail  would  be  so 
small,  that  the  wheels  would  sRp  along  the  rail  instead 
ci  moving  only  by  revolving  on  the  axis.     A  cure  for 
the  disease  was  then  sought  for,  before  the  disease  itself 
had  been  proved  to  exist.     Messrs.  Trevethick  and 
Vivian  proposed  to  make  the  external  rims  of  the  wheels 
rough  and  uneven,  either  by  surrounding  them  with 
projecting  heads  of  muls  or  bolts,  or  by  cutting  transverse 
grooves  in  them,  or  by  some  other  analogous  contrivance. 
In  1811  a  second  locomotive  was  made  by  Mr.  Blen- 
kinsopp,  of  Middleton  Colliery  near  Leeds,  on  a  very 
curious  plan ;  the  rails  themselves,  instead  of  being 
smooth  bars,  presented  a  line  of  projecting  teeth  like 
those  of  a  cog-wheel ;  and  the  wheels  were  furnished 
with  corresponding  teeth,  which  worked  between  those 
of  the  rail ;  thus  having  a  rather  explicated  means  of 
avoiding  the  so  much  dreaded  slipping.    In  the  follow- 
ing year  Mr.  Chapman  contrived  a  locomotive  in  which 
a  chain,  passing  along  the  middle  of  the  railway,  coiled 
once  romid  a  grooved  wheel  beneath  the  en^e,  as  a 
means  of  preventing  the  wheels  finom  slipping  round 
instead  of  progressing.    The  next  following  year  (1 8 13) 
witnessed  the  production  of  a  most  singular  contrivance ; 
in  which  a  pair  of  mechanical  feet  and  legs  were  made 
to  walk  along  in  such  a  manner  as  to  propel  the  carriage, 
and  prevent  the  wheels  from  slipping  round ;  the  arrange- 
ment was  highly  ingenious,  but  superfluous  for  the  object 
in  view. 

Whether  engineers  had  not  entertained  the  idea,  or 
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did  not  possess  the  means,  of  determining  the  point, 
certain  it  is  that  it  was  not  till  about  1814  that  ezperi- 
ments  were  made  to  prove  that,  if  the  road  be  pretty 
level  and  the  rails  clean,  there  is  sufficient  adhesion 
between  the  wheels  and  the  rails  to  enable  the  former  to 
progress  without  slipping.  This  settled  the  matter,  and 
a  great  deal  of  complicated  arrangement  was  thus 
effectually  got  rid  of.  The  mode  of  connecting  the 
moving  power  with  the  wheels,  and  the  position  which 
the  cylinder  or  cylinders  occupied  in  the  engine,  were 
next  the  subject  of  attention,  and  numerous  modifications 
of  arrangement  were  successively  introduced. 

The  next  and  greatest  means  of  improvement  was  the 
opening  of  the  Liverpool  and  Manchester  Railway, 
perhaps  the  greatest  event  which  the  world  has  ever 
yet  seen  in  relation  to  land  travelling.  The  particu- 
lars of  this  undertaking  are  pretty  generally  known ; 
and  a  few  words  on'  the  matter,  therefore,  will  suffice 
here.  When  the  directors,  after  much  consideration  and 
many  preliminary  inquiries,  decided  to  use  locomotives, 
instead  of  either  fixed  engines  or  horse-power,  they 
oflTered  a  reward  to  the  owners  of  the  best  engine  which 
should  enter  the  lists  in  a  public  trial.  Accordingly,  in 
1829,  three  engines,  the  Rocket,  the  Novelty,  and  the 
Sanspareil,  started  for  the  prize ;  the  conditions  being, 
that  the  engine  should  pass  over  a  portion  of  the  line  of 
railway  a  mile  and  a  half  in  length,  ten  times  in  each 
direction,  making  thirty  miles  in  all;  with  certain 
restrictions  as  to  weight,  fuel,  speed,  &c.  The  Sans-, 
pereil  and  the  Novelty  both  met  with  accidents  in  the 
course  of  the  trial,  which  put  them  "  hors  de  combat ;" 
and  tiie  prize  was  awarded  to  Messrs.  Stephenson,  as  the 
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eagineen  of  the  Bodcet.  This  engine,  at  the  quickest 
rate,  went  at  twenty-seven  miles  an  hour,  and  at  the 
slowest  about  elereo. 

This  Rocket,  ezoellent  as  was  its  construction  reladYely 
to  those  which  preceded  it,  was  a  yerj  different  engine 
fimn  those  of  our  own  day.  Instead  of  haring  the  cy- 
linden  horizontal,  it  had  them  inclining  obliquely  down^ 
ward  from  front  to  back.  Instead  of  having  them  enclosed 
within  a  metallic  case  or  reoeptade,  they  were  placed 
outside  the  engine,  exposed  to  the  cold  of  the  atmos* 
phere.  Instesd  oi  tOK  wheels,  it  had  four.  But  it  re- 
sembled in  principle  those  of  modem  times  in  having  a 
tabular  boiler,  by  which  a  larger  surface  of  water  is  ex- 
posed to  the  fire  than  under  the  old  arrangement,  and 
thereby  a  more  rapid  generation  of  steam  produced. 
Since  the  day  when  the  LiYorpool  and  Manchester  Rail* 
way  opened,  and  when  the  Jooomotive  engine  showed  its 
wondrous  power  by  travelling  at  the  rate  of  more  than 
thir^  miles  an  hour  (while  conveying  the  wounded  body 
of  Mr.  Hudcisson  back  to  Manchester),  there  has  pro- 
bably not  been  a  single  important  part  <^  the  engine  but 
what  has  been  subjected  to  improvements  in  some  form 
or  other.  Without  attempting  the  almost  endless  task  <rf 
describing  the  minute  detaiU  of  structure,  we  may  briefly 
explain  how  one  of  these  moving  masses  derives  its  al- 
most arrow-like  speed. 

There  are  two  main  oljects  to  be  attuned :— -First,  to 
generate  the  steam  which  is  to  do  the  work ;  and  next, 
to  apply  the  steam  thus  generated  to  the  revolutiou  of 
the  wheels ;  and  the  parts  of  the  eng^e  are  thus  con*  I 
veniently  divided  into  two  groups.  In  the  first  place,  1 
thereare  the  fire  and  boiler.    Thefiie-place  or  fiitsbox  J 
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is  a  double  receptacle  placed  at  the  lower  part  of  the 
hinder  end  of  the  engine  ;  it  consists  in  fact  of  one  box 
within  another,  a  vacant  space  of  three  or  four  inches 
between  the  two  being  filled  with  water.  The  outer  fire- 
box is  made  of  wrought-iron  plates,  and  the  inner  one 
generally  of  copper,  but  sometimes  of  iron.  The  bottom 
of  both  boxes  is  formed  of  a  grate  of  bars,  through  which 
the  ashes  fall  either  to  the  ground  or  into  an  ashpit 
placed  below  them. 

The  boiler,  which  contains  the  water  to  be  heated  by 
the  fire  in  the  fire-box,  is  a  cylinder  seven  or  eight  feet 
long  by  three  or  four  in  diameter,  made  of  very  strong 
w^rought-iron  plates,  and  covered  on  the  outside  by  a 
casing  of  wood  intended  to  prevent  the  heat  from  radi- 
ating too  rapidly  into  the  open  air.  The  hinder  end  of 
the  boiler  fits  to  the  front  side  of  the  outer  fire-box,  so  as 
to  form  a  communication  between  the  water  in  the  Ixnler 
and  that  between  the  two  fire-boxes. 

The  mode  in  which  the  gases  and  heated  air  (for  there 
is  no  smoke  irom  the  coke  fuel),  after  having  heated  the 
water,  escape  to  the  funnel  or  chimney,  is  one  of  the 
most  curious  features  in  a  modem  locomotive,  and  one  to 
which  it  owes  no  small  portion  of  its  efficacy.  The  water 
in  the  boiler  is  not  over  the  fire,  but  in  front  of  it,  and 
therefore  might  seem  at  first  thought  to  be  peculiarly  ill 
fitted  to  receive  the  heating  power  from  the  fire ;  but 
this  is  brought  about  by  the  same  agency  which  conveys 
the  gaseous  products  of  combustion  to  the  funnel  in  front 
of  the  engine.  There  are  upwards  of  a  hundred  brass 
tubes  extending  from  end  to  end  of  the  boiler,  having 
connection  with  the  inner  fire-box  at  one  end,  and  with 
the  chimney  or  a  receptacle  called  the  smoke-box  at  the 
other*    These  tubea  are  about  an  inch  and  a  half  in  dia- 
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%  and  are  made  of  rolled  brass,  the  distance  between 
them  as  they  lie  being  less  than  an  inch. 

Let  OS  see,  then,  how  these  tubes  assist  the  object  in 
view.    Throogh  an  oval  hole  in  the  fire-box,  behind,  the 
fire  is  lighted ;  and  through  a  convenient  inlet  the  boiler 
ia  filled  or  nearly  filled  with  water.    As  the  fire-box 
becomes  filled  with  flame,  gas,  and  heated  air,  these  pro- 
ducts find  a  passage  through  the  hundred  or  hundred  and 
twen^  horizontal  tubes,  and  escape  into  the  smoke-box 
in  front.    But  as  the  boiler  is  filled  with  water,  the  ex- 
teriors  of  all  these  tubes  are  in  contact  with  the  water, 
and  give  out  heat  with  so  much  rapidity  as  to  raise  the 
water  to  the  boiling  temperature  in  an  exceedingly  short 
space  of  time.    This  is  the  grand  object,  to  attain  which 
the  engineer  will  willingly  incur  the  extra  cost  entailed 
by  these  tubes.  The  first  locomotives  had  merely  a  large 
floe  passing  from  the  fire-place  to  the  chimney ;  but  to 
have  a  sufficiently  large  heating  surface  under  this  ar- 
rangement would  require  such  large  and  weighty  appa- 
ratus that  it  would  be  inconsistent  with  the  high  velocity 
at  which  the  eo^^es  are  intended  to  more.   Accordingly 
Mr.  Stephenson,  in  planning  the  Rocket  engine,  used 
twenty-four  tubes  of  three  inches  diameter,  instead  of 
a  large  flue.    Under  the  old  form  a  speed  of  eight  miles 
an  hour  was  the  utmost  that  could  be  attained ;  but  this 
tubular  boiler  gave  such  widely  different  results,  that 
they  have'  been  since  used  almost  if  not  quite  universally. 
By  degrees  the  diameter  of  the  tubes  vras  lessened  and 
their  number  increased,  until  at  length  as  many  as  a  hun- 
dred and  tw&aty  have  been  adopted.    They  were  at  first 
made  of  copper,  but  as  these  became  worn  away  in  three 
or  four  months  when  in  regular  use,  they  have  been 
•uperaeded  by  brass  tubes,  which  last  about  two  yeaia^ 
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£yei7  tube  is  said  to  be  worth  about  a  guinea,  so  that  the 
ro-tubing  of  an  engine  becomes  an  expensive  affiur. 

The  heated  air  passes  into  a  wrought-iron  smoke-box 
in  front  of  the  engine,  and  from  thence  up  the  chimney. 
In  order  to  driye  it  violentlj  up  the  chimney,  and  thus 
produce  a  powerful  "draught"  in  the  fire,  the  waste 
steam  is  allowed  to  rush  up  the  chimney  with  it,  and 
carry  it  quickly  up. 

We  have  now  to  see  what  results  from  the  heated 
water  in  the  boiler.  The  steam  from  the  water  ascends 
to  the  top  of  a  kind  of  hollow  dome,  about  two  feet  high 
above  the  boiler,  and  in  so  doing  parts  with  some  of  the 
water  which  by  agitation  and  shaking  had  become  mixed 
with  it ;  it  then  descends  a  pipe  within  the  dome,  and 
passes  along  a  large  steam-pipe  to  the  front  of  the  en- 
gine; here  it  divides  into  two  parts,  and  descends  to 
supply  steam  to  the  two  cylinders  placed  at  the  front  ex- 
tremity of  the  lower  part  of  the  engine.  Each  of  these 
cylinders  is  a  cast-iron  vessel  about  a  foot  in  diameter, 
placed  horizontally,  and  having  a  solid  piston,  or  plunger, 
working  from  end  to  end  within  it.  Numerous  minor 
pieces  of  apparatus  of  great  complexity  and  delicacy  are 
placed  near  these  cylinders,  to  regulate  the  entrance  of 
steam  into  them,  and  its  exit  when  the  required  office  is 
performed.  The  steam  drives  the  piston  to  and  fro,  and 
the  piston,  through  the  medium  of  a  rod,  turns  one  of 
the  large  wheels  by  which  the  whole  machine  is  im- 
paled. Supposing  the  piston  to  be  at  any  moment  near 
the  front  end  of  the  cylinder,  steam  is  admitted  in  froa^ 
of  it  into  the  cylinder,  through  an  appropriate  opening ; 
and  its  elastic  force  drives  the  piston  rapidly  to  the  hinder 
end  of  the  cylinder ;  the  steam  then  escapes,  and  another 
body  of  steam,  entering  behind  the  piston,  drives  it  for- 
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ward  again ;  tliia  in  its  torn  isscapes,  and  thus  a  seriea  d 
alternate  moyementi  anae;  When  we  hear  the  pn£&,  or 
apparently  laboored  breathings  of  the  engine,  these  are  the 
aneoessive  eacapings  of  tlie  steam  from  the  cylinders  into 
the  chimney,  and  from  thenoe  intq  the  open  air.  A  cy- 
linder-full of  steam  is  sent  forth  at  each  puff,  and  the 
driving-wheel  is  sent  round  half  a  rerolution.  There 
are  two  cylinders,  one  on  each  side,  and  it  is  so  arranged 
that  they  send  out  their  puffs  of  steam  alternately ;  eveiy 
puff,  therefore,  heard  while  the  engine  is  moving  on- 
wards, is  equivalent  to  one  quarter  of  a  revolution  of  the 
driving-wheels ;  and  the  rapidity  of  the  pafl&,  taken  in  con- 
junction with  the  diameter  of  wheels,  aflbrds  the  means 
of  estimating  roughly  the  speed  of  the  engine. 

These  are  the  broad  principles  of  the  locomotive.  The 
mode  of  supplying  coke  and  water  from  the  tender  be- 
hind ;  the  arrangements  for  governing  the  heat  of  the 
fire ;  the  admission  of  steam  to  the  cylinder^  and  the  exit 
of  superfluous  steam  and  condensed  steam ;  the  safety- 
valve  ;  the  shrill  whistle,  produced  by  allowing  a  current 
of  steam  to  strike  upon  a  thin  metallic  edge ;  the  gauges 
to  indicate  the  state  of  the  water  and  of  the  steam  in  the 
boiler — all  disjday  the  highest,  ingenuity,  and  are  well 
worthy  of  the  attention  of  those  who  like  to  dive  a  little 
beneath  the  surfieuse  of  such  matters.  The  factories 
where  such  machines  are  made  are  necessarily  the  theatres 
of  some  of  the  highest  developments  of  mechanical  art, 
and  are  an  index  to  the  progress  of  the  age  in  this 
^direction.     . 
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